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[Field of the Invention] 

5 [0001] The present invention relates to a nitrogeous heterocyclic compound having an excellent activity as a drug. 
[Background of the Invention and Prior Art] 

[0002] Angina pectoris which is one of ischemic heart diseases has been known as a disease which often attacks 
10 the aged. Although nitric and nitrous acid compounds, calcium antagonists and p-blocker have been used as therapeutic 
agents therefor, the effect of such a therapeutic agent is far insufficient to treat angina pectoris or to prevent the evolution 
thereof into myocardial infarction. Recently, the age of a patient with angina pectoris has lowered and the symptom 
thereof has become complicated owing to change in the style of living, stress increased by the complication of society 
and so forth, so that a new type of more excellent drug has been desired eagerly. 
15 [0003] It is believed that cyclic GMP (hereinafter abbreviated to n cGMP") which is one of cyclic nucleotides and is 
known as an intracellular second messenger participates in the action of the nitric and nitrous acid compounds among 
the above drugs which are now used. The relaxing effect of cGMP on the smooth muscle of vessel and bronchus is 
well known. Although the mechanism of action of these drugs are not always apparent, it is generally presumed that 
the activity of this cGMP results from the acceleration of the synthesis of cGMP which is caused by the activation of 
20 guanylate cyclase. However, the above-mentioned drugs exhibit a low bioavailability and a relatively short time of 
action. Further, it is reported that the drug resistance is induced, which is a problem in a clinical field. 
[0004] Under these circumstances, the present inventors have started studies to develop a new type of more excellent 
drug. 

[0005] That is, the present inventors have paid their attention to cGMP phosphodiesterase (hereinafter abbreviated 
25 to "cGMP-PDE")-inhibiting activity and have made extensive studies on compounds having such an activity for many 
years. As a result of the studies, they have found that a nitrogenous heterocyclic compound which will be described 
below has such an activity to be efficacious for various ischemic heart diseases and have accomplished the present 
invention. 

[0006] Although quinazoline derivatives useful as drugs are included in, e.g., Publication of International Patent 
30 Application by Japanese No. 502462/1 990, they are different from the compounds of the present invention in respect 
of both structure and activity. 

[0007] EP-A-404 322 discloses quinazoline compounds of the general formula 



wherein the substituents R 2 -R 5 represent hydrogen, C^-C A alkyl or -(CH 2 )nAr wherein Ar is an optionally substituted 
45 phenyl ring. These compounds are disclosed to be useful in therapy as inhibitors of gastric acid secretion. 
[0008] EP-A-1 68 151 discloses dihydropyridine cardiovascular agents of the general formula 
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wherein R 2 and R 3 represent H or C A -C 4 alkyl or may, taken together with the nitrogen atom to which they are bonded, 
be hetero cyclic ring. These compounds are described to be calcium antagonists and alpha 1 -antagonists which are 
useful for the treatment of hypertension, heart failure and angina. 

[0009] US 4,734,41 8 discloses an antihypertensive preparation containing, as an active component, a quinazoline 
derivative of the following general formula: 




wherein R 1 is a hydrogen atom or methoxy group, R 2 and R 3 represent H or a lower alkoxy group and R 4 is a hydrogen 
atom or an amino group. The index 1 is 2 or 3, and Het represents a specific heterocyclic ring. 

[Disclosure of the invention] 

[0010] The present invention provides a nitrogenous heterocyclic compound represented by the following general 
formula (1) or a pharmacologically acceptable salt thereof: 



R 1 R' 




R 1 , R 2 , R 3 and R 4 , which may be the same or different from one another, represent H, halogen, «C=N, C 1 _ 8 -alkyl 
or C.,. 8 -hydroxyalkyl (in both of which a terminal C-atom may be replaced by -ON0 2 or -S0 3 X, 
with X = H, Na or K), acylamino (wherein one or two acyl groups are bonded to the N-atom 
selected from aliphatic C^-acyf, benzoyl, toluoyl, naphtoyl,furoyl, nicotinoyl and isonicotinoyl), 
optionally protected carboxyl, C^g-alkoxy, 

a group -S(=0) n -R 7 , wherein R 7 is C 1 . 8 -alkyl (wherein a terminal C-atom may be replaced by 
-ON0 2 or -S0 3 X, with X = H, Na or K), and n = 0,1 or 2, or two of R\ R 2 , R 3 and R 4 may together 
form methylenedioxy, ethylenedioxy or a phenyl ring; 

R5 is H, halogen, -OH, hydrazino, C 1 . 8 -alkyl, C^-hydroxyalkyl, C 2 . 8 -alkenyl, optionally protected 

carboxyl-C^g-alkyl or carboxyl-C 2 . 8 -alkenyl (in each of which a terminal C-atom of the alkyl or 
alkenyl moiety may be replaced by -ONQ 2 or -S0 3 X, with X = H, Na or K), optionally protected 
carboxyl, or C^-a I koxy, 

a group -S(=0) m -R 8 , wherein R 8 is C 1 . 8 -alkyl (wherein a terminal C-atom may be replaced by 
-ON0 2 or -S0 3 X, with X = H, Na or K), and m = 0, 1 or 2, 

a group -0-R 9 , wherein R 9 is optionally protected C v 8 -hydroxyalkyl or carboxy-C^-alkyl (in 
each of which a terminal C-atom may be replaced by -ON0 2 or-S0 3 X, with X = H, Na or K) f or 
benzyl which may optionally be substituted with -OH, nitro, halogen, C^-alkyl, C w -alkoxy, op- 
tionally protected carboxyl, C^-hydroxyalkyl, carboxyl-C^-alkyl ortetrazolyl, 
a phenyl group substituted with a group R 23 , R 23 is 
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-OH, or C 1 . 8 -alkyl, C^-hydroxyalkylorC^-hydroxyalkyloxy (in each of which a terminal C-atom 
may be replaced by -ON0 2 or -S0 3 X, with X = H, Na or K), or C^-alkoxy, 
a 5- to 7-membered monocyclic or condensed heteroaryl group containing one or two O-, N-, or 
S-atom(s) as heteroatom(s) or a 1 ,3-benzdioxolyl, 1 ,4-benzdioxyl, 1 ,3-benzdioxotylaIkyl or 
s 1 ,4-benzdioxylalkyl group, which each may optionally be substituted with -OH, nitro, halogen, 

C^-alkyl, C^-alkoxy, optionally protected carboxyl, C^-hydroxyalkyl, carboxyl-C^-alkyl or 
tetrazolyl, 

a group -C(R 24 )=0 or -C(R 24 )=N-R 10 , wherein R 24 is H or C^g-alkyl (wherein in the alkyl moiety 
a terminal C-atom may be replaced by -ON0 2 or -S0 3 X, with X = H, Na or K) and R 10 is -OH or 
10 an optionally protected carboxyl-C^-alkyloxy group (wherein in the alkyl moiety a terminal C- 

atom may be replaced by -ON0 2 or -S0 3 X, with X = H,NaorK), 

a group -NR 11 R 12 (wherein R 11 and R 12 , which may be the same or different from each other, 
each represent H, C|_ 8 -alkyl, C 1 . 8 -hydroxyalkyl, C v8 -aminoalkyl optionally protected car- 
boxyl-C 1 . 8 -alkyl, or (C 1 ^-alkyl)carbamoyl (in each of which a terminal C-atom of the alkyl moiety 
15 may be replaced by -0N0 2 or-S0 3 X, with X = H, Na or K), 1 ,3-benzoxolylalkyl or 1 ,4-benzdiox- 

ylaikyl, 

or R 11 and R 12 , together with the nitrogen to which they are bonded, can form a ring which may 
contain another nitrogen or oxygen, and which may optionally be substituted with one or two 
substituents selected from optionally protected -OH, -C=N, halogen, C^-alkyl, C 1 . 4 -alkoxy, op- 
20 tionally protected carboxyl, C^-hydroxyalkyl, carboxyl-C,_ 4 -alkyl or tetrazolyl; 

R6 is a group of the formula 



25 



30 



R 19 




wherein R 19 is H, C 1 . 8 -alkyl, C.,_ 8 -hydroxyalkyl, C 1 . 2 -alkoxy-C 1 . 8 -allcyl, optionally protected car- 
boxy l-C 1 . 8 -alky I (in each of which a terminal C-atom of the alkyl moiety may be replaced by 
-ON0 2 or -S0 3 X, with X = H, Na or K) or an acyl group selected from aliphatic C^-acyl, benzoyl, 

35 toluoyl, naphtoyl, furoyl, nicotinoyl and isonicotinoyl; 

R 20 , R 21 and R 22 , which may be the same or different each represent H, halogen, -OH, -N0 2 , 
amino, C^-alkyl, C^-alkoxy-C^-alkyl, C 2 . 8 -alkenyl C^a-alkylsulfonylamino, hydroxyimi- 
no-C^-alkyl, mono- or di-ftC^-alkyOoxycaroonylJamino, (C^-alkyOoxycarbonyloxy (In each 
of which a terminal C-atom of the alkyl or alkenyl moiety may be replaced by -ON0 2 or -S0 3 X, 

40 with X = H, Na or K) or C^-alkoxy, 

an acyl group selected from aliphatic C^-acyl, benzoyl, toluoyl, naphtoyl, furoyl, nicotinoyl and 
isonicotinoyl; an acylamino group, wherein one or two acyl groups as defined above are bonded 
to the N-atom of the amino group, 

a 5- to 7-membered monocyclic or condensed heteroaryl group containing one or two O-, N-, or 
45 S-atom(s) as heteroatom(s), which may optionally be substituted with -OH, nitro, halogen, C H - 

alkyl, C^-alkoxy, optionally protected carboxyl, C^-hydroxyalkyl, carboxyl-C^-alkyl or tetra- 
zolyl, 

or two of R 20 , R 21 and R 22 , together with the carbon atoms to which they are bonded, may form 
a saturated or unsaturated ring which may contain one or two heteroatom(s) independently se- 
50 lected from O and N, or an S-atom, 

and r is 0 or an integer of 1 to 8. 



[001 1] The present invention also provides a preventive or therapeutic agent for diseases for which phosphodieste- 
rase-inhibiting action is efficacious, especially for which cyclic-GMP phosphodiesterase-inhibiting action is efficacious, 
55 which contains a nitrogenous heterocyclic compound or a pharmacologically acceptable salt thereof described above 
as the active ingredient. 

[001 2] As diseases described above, ischemic heart diseases, concretely angina pectoris, hypertension, heart failure 
and asthma, are cited. 
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[0013] Furthermore, the present invention provides a drug composition comprising a nitrogenous heterocyclic com- 
pound and/or a pharmacologically acceptable salt thereof described above and a pharmacologically acceptable filler. 
[001 4] The present invention provides a use of a nitrogenous heterocyclic compound or a pharmacologically accept- 
able salt thereof to prepare a therapeutic agent for diseases for which phosphodiesterage-inhibiting action is efficacious, 
5 and a treating method for a disease which comprises administering a therapeutic effective amount of a nitrogenous 
heterocyclic compound and/or a pharmacologically acceptable salt thereof to a patient suffering from a disease for 
which phosphodiesterase-inhibiting action is efficacious. 

[0015] The C^e-alkyl group defined with respect to R 1 , R 2 , R 3 , R 4 R 5 , R 6 , R 7 , R 8 , R 11 , R 12 , R 19 , R 20 , R 21 , R 22 , R 23 , 
and R 24 in the above definition of the compound (1) according to the present invention is a straight-chain or branched 

10 alkyl group having 1 to 8 carbon atoms and examples thereof include methyl group, ethyl group, propyl group, isopropyl 
group, butyl group, isobutyl group, sec-butyl group, tert-butyl group, pentyl group (amyl group), neopentyl group, tert- 
pentyl group, 2-methylbutyl group, 3-methylbutyl group, 1 ,2-dimethylpropyl group, hexyl group, isohexyl group, 1 -meth- 
ylpentyl group, 2-methylpentyl group, 3-methylpentyl group, 2,2-dimethylbutyl group, 2,3-dimethylbutyl group, 
3,3-dimethylbutyl group, 2-ethylbutyl group, 1,1,2-trimethylpropyl group, 1 ,2,2-trimethylpropyl group, 1 -ethyl- 1-meth- 

15 ylpropyl group, 1 -ethyl-2-methylpropyl group, heptyl group and octyl group. Among these groups, methyl group, ethyl 
group, propyl group and isopropyl group are cited as preferable ones. Among these groups, methyl group and ethyl 
group are cited as still preferable ones. 

[0016] In these C^-alkyl groups, a carbon atom at its terminal may be represented by a sulfonic acid group (-S0 3 H) 
or a group represented by the formula -ON0 2 . Furthermore, the sulfonic acid group may form a salt such as groups 
20 represented by the formulas -S0 3 Na and -S0 3 K. 

[0017] The C^Q-alkyl group which may be substituted with a halogen atom used in the definition of R 1 , R 2 , R 3 and 
R 4 refers to a C^g-alkyl group described above in which one or two or more hydrogen atoms may be replaced by 
halogen atom(s). 

[0018] The C VQ - alkoxy group defined with respect to R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 20 , R 21 , R 22 , and R 23 is a straight- 
25 chain or branched alkoxy group having 1 to 8 carbon atoms and examples thereof include methoxy group, ethoxy 
group, n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, 
2-methylbutoxy group, 2,3-dimethylbutoxy group and hexyloxy group. Among these groups, methoxy group and ethoxy 
group are cited as preferable ones. 

[0019] The C 2 . 8 -alkenyl group defined with respect to R 5 , R 6 , R 20 , R 21 and R 22 is one derived from the above- 
30 mentioned C^g-alkyl group and examples thereof include ethylene group, propylene group, butylene group and iso- 
butylene group. 

[0020] The hydroxyalkyl group defined with respect to R 1 , R 2 , R 3 , R 4 , R 5 , R 11 , R 12 , R 19 , and R 23 is one derived from 
the above-mentioned C 1 ^-alkyl group. 

[0021] The hydroxyalkyl group which may be protected used in the definition of R 9 refers to a hydroxyalkyl group 

35 wherein the hydroxyl group is protected with, for example, nitro group, a C^g-alkyl group as described above such as 
methyl group and ethyl group, an acyl group such as acetyl group, propionyl group, butyroyl group, pivaloyl group and 
nicotinoyl group or other group which may have a c-GMP PDE-inhibitory activity. The nitrogenous heterocyclic com- 
pound thus protected according to the present invention exhibits an effect as a drug after being deprotected the pro- 
tective group in vivo or as such. 

40 [0022] The acyl group defined with respect to R 19 R 20 , R 21 and R 22 is one derived from an aliphatic one, an aromatic 
one or a heterocycle and examples thereof include C^ 5 alkanoyl groups such as formy! group, acetyl group, propionyl 
group, butyryl group, valeryl group, isovaleryl group and pivaloyl group; aroyl groups such as benzoyl group, toluoyl 
group and naphthoyl group; and heteroaroyl groups such as furoyl group, nicotinoyl group and isonicotinoyl group. 
Among these groups, formyl group, acetyl group and benzoyl group are cited as preferable ones. 

45 [0023] The carboxyl-protective group defined with respect to R 1 , R 2 , R 3 R 4 R 5 , and R 5 includes lower alkyl groups 
such as methyl group, ethyl group and t-butyl group; lower alkyl groups substituted with a phenyl group which may 
have a substituent, such as p-m ethoxy benzyl group, p-nitrobenzyl group, 3,4-dimethoxybenzyl group, diphenylmethyl 
group, trityl group and phenethyl group; halogenated lower alkyl groups such as 2,2,2-trichloroethyl group and 2-io- 
doethyl group; lower alkanoyloxy lower alkyl groups such as pivaloyloxymethyl group, acetoxymethyl group, propio- 

so nyloxymethyl group, butyrytoxy methyl group, valeryloxymethyl group, 1 -acetoxyethyl group, 2-acetoxyethyl group, 
1 -pivaloyloxyethyl group and 2-pivaloyloxyethyl group; higher alkanoyloxy lower alkyl groups such as palm itoyloxy ethyl 
group, heptadecanoyloxym ethyl group and 1 -palmitoyloxyethyl group; lower alkoxy-carbonyloxy lower alkyl groups 
such as methoxycarbonyloxymethyl group, 1 -butoxycarbonyloxyethyi group and 1 -(isopropoxycarbonyloxy)ethyl ) 
ethylgroup; carboxy lower alkyl groups such as carboxymethyl group and 2-carboxyethyl group; heterocyclic groups 

55 such as 3-phthalidyl group; benzoyloxy lower alkyl groups which may have a substituent, such as 4-glycyloxybenzoy- 
loxymethyl group and 4-[N-(t-butoxycarbonyl)glycyloxy]benzoyloxymethyl group; (substituted dioxolene) lower alkyl 
groups such as (5-methyl-2-oxo-1 ,3-dioxolen-4-yl)methyl group; cycloalkyl-substituted lower alkanoyloxy lower alkyl 
groups such as 1 -cyclohexylacetyloxyethyl group; andcycloalkyloxycarbonyloxy lower alkyl groups such as 1 -cyclohex- 
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yloxycarbonyloxyethyl group. 

[0024] Further, the protected carboxyl group also includes various acid amides groups. That is, the protected carboxyl 
group may be any one, so far as it can be deprotected in vivo to give a carboxyl group. The nitrogenous heterocyclic 
compound thus protected according to the present invention exhibits an effect as a drug after being deprotected the 
5 protective group in vivo or as such. 

[0025] Although the cycloalkyl group which may be substituted used in the definition of R 1 , R 2 , R 3 , R 4 , and R 5 refers 
to one having 3 to 8 carbon atoms, those having 3 to 6 carbon atoms are preferable. 

[0026] The heteroaryl group constituting the heteroaryl group which may be substituted defined with respect to R 5 , 
R 20 , R 21 and R 22 is a 5- to 7-membered monocyclic group or a condensed heterocyclic group each containing one to 
w two oxygen atom(s), nitrogen atom(s) or sulfur atom(s) as the heteroatom(s) and examples thereof include fury I group, 
pyridyl group, thienyl group, imidazolyl group, quinazolyl group and benzimidazolyl group. 

[0027] The heteroaryl group constituting the heteroarylalkyl group which may be substituted defined with respect to 
R 11 and R 12 refers to any of the heteroaryl groups described above. Further, the alkyl group constituting the heteroaryl 
group refers to any of the C^-alkyl groups described above. 
15 [0028] B R 11 and R 12 and the nitrogen atom to which both groups are bonded may together form a ring which may 
contain another nitrogen atom or an oxygen atom 0 described in the definition of R 11 and R 12 

refers to piperidino group, piperazino group and morpholino group as specific examples. Further, the substituent with 
which the ring may be substituted includes hydroxy! group; halogen atoms such as chlorine atom, fluorine atom, bromine 
atom and iodine atom; C^-alkyl groups such as methyl, ethyl and t-butyl; C^-alkoxy groups such as methoxy, ethoxy 

20 and t-butoxy; cyano groups; carboxyl groups which may be protected; hydroxyalkyl groups; carboxyalkyl groups; het- 
eroaryl groups such as tetrazolyl group; and so on. The ring may have one to two substituents described above. 
[0029] The substituent constituting the "heteroaryl group which may be substituted" contained in the definition of R 5 , 
R 20 , R 21 and R 22 the "phenylalkyloxy group which may be substituted" contained in the definition of R 6 , the "1 ,3-ben- 
zdioxolyl group which may be substituted, 1 ,4-benzdioxyl group which may be substituted, 1 ,3-benzdioxolylalkyl group 

25 which may be substituted or 1 ,4-benzdioxylalkyl group which may be substituted" contained in the definition of R 5 , the 
"benzyl group which may be substituted" defined with respect to R 9 and the "heteroarylalkyl group which may be 
substituted" defined with respect to R 11 and R 12 includes, for example, hydroxy I group; nitro group; halogen atoms 
such as chlorine atom, fluorine atom, bromine atom and iodine atom; C 1 . 4 -alkyl groups such as methyl, ethyl and t- 
butyl; C^-alkoxy groups such as methoxy, ethoxy and t-butoxy; carboxyl groups which may be protected; hydroxyalkyl 

30 groups; carboxyalkyl groups; tetrazolyl group; and so on. Although the acylamino group defined with respect to R 1 , 
R 2 , R 3 , R 4 , R 20 , R 21 and R 22 refers to an amino group wherein an acyl group(s) as described above is(are) bonded to 
the nitrogen atom of the amino group, i.e., monoacylamino group or diacylamino group, the monoacylamino group is 
preferred. 

[0030] The halogen atom defined with respect to R 1 , R 2 R 3 , R 4 R 5 , R 6 , R 20 , R 21 , R 22 and R 50 includes fluorine 
35 atom, chlorine atom, bromine atom and iodine atom. 

[0031] The carboxylalkyl group which may be protected defined with respect to R 5 , R 9 , R 10 , R 11 , R 12 and R 19 is a 

carboxyalkyl group wherein the carboxyl group may be protected with the carboxyl-protective group described above. 

Further, the carboxy group(s) in this carboxyalkyl group may be bonded to any and one to two carbon atom(s) of the 

C 1 . a -alkyl group as described above. 
40 [0032] The carboxy alkeny I group which may be protected defined with respect to R 5 refers to a carboxy alkeny I group 

wherein the carboxyl group is protected with the carboxyl-protective group described above. Further, the carboxy group 

(s) in this carboxyalkenyl group may be bonded to any and one to two carbon atom(s) of the Cj.g-afkyl group as 

described above. 

[0033] The C 1 . 2 -alkoxy-C 1 . 8 -alkyl group defined with respect to R 19 , R 20 , R 21 and R 22 is one derived from the above- 
45 mentioned C^-alky! group and examples thereof include methoxymethyl group, methoxyethyl group, methoxybutyl 
group and ethoxyethyl group. 

[0034] The aminoalkyl group defined with respect to R 11 and R 12 refers to a C 1 . 8 - alkyl group as described above 
wherein an amino group is bonded to any of the cartoon atoms constituting the C 1 . 8 -alkyl group. 
[0035] The alkylcarbamoyl group defined with respect to R 11 and R 12 refers to one derived from the above-mentioned 
50 C^g-alkyl group. 

[0036] The carboxy alkylcarbamoyl group which may be protected used in the definition of R 11 and R 12 refers to any 
of the alkylcarbamoyl groups described above which has a carboxyl group, which may be protected, bonded to any 
carbon atom of the alkyl. 

[0037] The alkylsulfonylamino group defined with respect to R 20 , R 21 and R 22 refers to one derived from the above- 
55 mentioned C^-alky! group. 

[0038] The hydroxyiminoalkyl group defined with respect to R 20 , R 21 and R 22 is a C^-alky! group as described 

above wherein a hydroxy imino group is bonded to any of the carbon atoms constituting the C^g-alkyl group. 

[0039] Although the alkyloxycarbonylamino group defined with respect to R 20 , R 21 and R 22 is an amino group wherein 
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the nitrogen atom of the amino group is mono- or disubstituted with an alkyloxycarbonyl derived from the above-men- 
tioned C^s-alkyl group, the monosubstituted alkyloxycarbonylamino group is preferable. 

[0040] The alkyloxycarbonyloxy group defined with respect to R 20 , R 21 and R 22 refers to a group wherein an alky- 
loxycarbonyl derived from the above-mentioned C v8 -alkyl group is bonded to an oxygen atom. 
5 [0041] The hydroxyalkyloxy group defined with respect to R 23 refers to one derived from the hydroxyalkyl group 
described above. 

[0042] The pharmacologically acceptable salt includes inorganic acid salts such as hydrochloride, hydrobromide, 
sulfate and phosphate; organic acid salts such as acetate, maleate, tartrate, methanesutfonate, benzenesutfonate and 
toluenesulfonate; and amino acid salts such as argininate, aspartate and glutamate. Further, some of the compounds 
10 may form metal salts such as Na, K, Ca or Mg, and the pharmacologically acceptable salt of the present invention also 
includes these metal salts. 

[0043] Although the compound of the present invention may be present as various isomers including geometrical 
isomers, i.e., cis-isomer and trans-isomer, and optical isomers, i.e., d-isomer and l-isomer depending upon the kinds 
and combination of the substituents, it is needless to say that the compounds of the present invention includes all of 
15 the isomers. 

[0044] Preferable specific examples of the compound of the present invention will now be described in order to 
facilitate the understanding of the present invention, though it is needless to say that the compounds of the present 
invention are not limited to these examples. 

[0045] The most desirable specific examples of the compound include compounds represented by the following 
20 general formula (A) and pharmacologically acceptable salts thereof: 




[in general formula (A), R 1 , R 2 , R 3 , R 4 , R 11 , R 12 R 19 , R 20 , R 21 , R 22 and r are the same as those in general formula (1)]. 
35 [0046] As R 1 , R 2 , R 3 and R 4 , each of which may be the same or different from one another, hydrogen atom, a halogen 
atom and cyano group are preferable and, among them, hydrogen atom, cyano group and chlorine atom are still pref- 
erable. 

[0047] To enter into details with respect to the combination of R 1 , R 2 , R 3 and R 4 it is desirable that one of R 1 , R 2 , 
R 3 and R 4 is cyano group or chlorine atom and the others are hydrogen atoms and, among them, it is most desirable 
40 that R 2 is cyano group or chlorine atom and R 1 , R 3 and R 4 are hydrogen atoms. 

[0048] As R 11 and R 12 , each of which may be the same or different from each other, hydrogen atom, a Cj.g-alkyl 
group and a carboxyalkyl group which may be protected are preferable and, among these, hydrogen atom, methyl 
group and 3-carboxy propyl group are preferable. 

[0049] Further, it is most desirable that R 11 and R 12 , together with the nitrogen atom to which they are bonded, form 
45 a ring which may be substituted, and among them, a piperidine ring is most desirable. It is still preferable that this ring 
is substituted with a C 1 . 4 -alkyl group, a C^-alkoxy group, a carboxyl group which may be protected, a hydroxy! group, 
a halogen atom, a hydroxyalkyl group or a carboxyalkyl group, and among them, a carboxyl group which may be 
protected is most preferable. 

[0050] R 19 is preferably a hydrogen atom or a C^-alkyl group such as methyl group and ethyl group, particularly 
so preferably a hydrogen atom. 

[0051] r is desirably 0, 1 or 2, most desirably 1 . 

[0052] As R 20 , R 21 and R 22 , a hydrogen atom, a C^g-alkyl group, a C^g-atkoxy group and a halogen atom are 
preferable, or it is preferable that two of R 20 , R 21 and R 22 together form methylenedioxy or ethylenedioxy. 

55 [Preparation process] 

[0053] Representative processes for the preparation of the compound according to the present invention will now 
be described below. 
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Preparation process 1 

[0054] When R 5 is a hydrogen atom, a halogen atom or a group selected from among those which are directly bonded 
to the quinazoline skeleton through a carbon atom in the general formula (I), a compound represented by the general 
5 formula (I) can also be prepared by the following process: 



R' 0 



10 




(II) 



phosphorus oxychloride or 
phosphorus oxychloride + phosphorus 
*' pentachloride / heating 



R' CI 



25 




(III) 



(in a series of formulas, R 5 a is a hydrogen atom, a halogen atom or a group selected from among those which are 
directly bonded to the quinazoline skeleton through a carbon atom in R 5 described above; and R 1 , R 2 , R 3 and R 4 are 
each as defined above. 

35 [0055] That is, this process is one for preparing a quinazoline derivative represented by the general formula (III) by 
reacting a quinazoline derivative represented by the general formula (II) with phosphorus oxychloride or by reacting it 
with phosphorus oxychloride in the presence of phosphorus pentachloride under heating. 

Preparation process 2 

[0056] When R 5 is a group selected from among a hydrogen atom, a halogen atom, a group represented by the 
formula 

(0). 



50 (wherein R 8 and m are each as defined above), a group represented by the formula -O-R 9 (wherein R 9 is as defined 
above), a heteroaryl group which may be substituted and a group which is directly bonded to the ring through a carbon 
atom (for example, a C^-alkyl group, a carboxyl group which may be protected, a 1 ,3-benzodioxolyl group which may 
be substituted, a 1 ,4-benzodioxyl group which may be substituted, a 1 ,3-benzodioxolylalkyl group which may be sub- 
stituted and a 1 ,4-benzodioxylalkyl group which may be substituted), a compound represented by the general formula 

55 (|) can be prepared by the following process: 
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R 1 E 



5 



V 



R 3 




(IV) 



R* 



10 



(base) 



H-R 6 * 



or its salt 



(VI) 



15 



20 



R 3 




(V) 



25 

[in a series of formulas, R 1 , R 2 , R 3 and R 4 are each as defined above; R 5 b represents a group selected from among 
a hydrogen atom, a halogen atom, a group represented by the formula 



35 (wherein R 8 and m are each as defined above), a group represented by the formula -O-R 9 (wherein R 9 is as defined 
above), a heteroaryl group which may be substituted and a group which is directly bonded to the ring through a carbon 
atom (for example, a C,_ 8 - alkyl group, a carboxyl group which may be protected, a 1 ,3-benzodioxolyl group which 
may be substituted, a 1 ,4-benzodioxyl group which may be substituted, a 1 ,3-benzodioxolylalkyl group which may be 
substituted and a 1 ,4-benzodioxylalkyl group which may be substituted); R 6 a represents a group selected from among 

40 those defined above with respect to R 6 ; and E represents an eliminable group]. 

[0057] That is, this process is one for preparing an objective compound (V) by condensing a quinazoline derivative 
represented by the general formula (IV) with a compound represented by the general formula (VI). 
[0058] The eliminable group represented by E in the formula includes halogen atoms and alkoxy groups. 
[0059] This process may be conducted in the presence of a base at need. 

45 [0060] The base includes organic bases such as triethylamine, pyridine and diisopropylethylamine; inorganic bases 
such as sodium carbonate, potassium carbonate, sodium hydrogencarbonate, sodium hydroxide and sodium hydride; 
and alkoxides such as sodium methoxide and potassium t-butoxide. 

[0061] As the reaction solvent, every solvent which is inert to the reaction can be used and examples thereof include 
ethanol, isopropyl alcohol, tetrahydrofuran, dimethylformamide and dimethyl sulfoxide. This process can be conducted 
50 even in the absence of any solvent in some cases. 

[0062] The reaction temperature preferably ranges from -20 to 300°C. 

Preparation process 3 

55 [0063] When R 5 is a group selected from among those defined above with respect to R 5 except a hydrogen atom, 
halogen atoms and groups which are directly bonded to the quinazoline skeleton through a carbon atom, a compound 
represented by the general formula (I) can be prepared by the following process: 



30 




-S-R 8 
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(VII) 



15 



K — R 5 c or Its salt 



(IX) 



20 



25 



R ' R 6 b 




(VIII) 



(in a series of formulas, R 1 , R 2 , R 3 and R 4 are each as defined above; R 5 C is a group selected from among those 
defined above with respect to R 5 except a hydrogen atom, halogen atoms and groups which are directly bonded to the 
quinazoline skeleton through a carbon atom; 
30 R6 fa j s a group selected from among those defined above with respect to R 6 ; and 

F represents an eliminable group). 
[0064] That is, this process is one for preparing an objective compound (VIII) by condensing a compound represented 
by the general formula (VII) with a compound represented by the general formula (IX). 

[0065] The eliminable group represented by F in the formula includes, for example, halogen atoms, alkylthio groups 
35 and so forth. 

[0066] This process may be conducted In the presence of a base at need. 

[0067] The base includes organic bases such as triethylamine, pyridine and diisopropylethylamine; inorganic bases 
such as sodium carbonate, potassium carbonate, sodium hydrogencarbonate, sodium hydroxide and sodium hydride; 
and alkoxides such as sodium methoxide and potassium t-butoxide. 
40 [0068] As the reaction solvent, every solvent which is inert to the reaction can be used and examples thereof include 
ethanol, isopropanol, tetrahydrofuran, dimethylformamide and dimethyl sulfoxide. 
[0069] The reaction temperature preferably ranges from 0 to 300°C. 



45 



Preparation process 4 

[0070] When R 5 is a group represented by the formula 



50 



o 

-C-R« 



55 



(wherein R 24 is a hydrogen atom or a C^g-alkyl group in the general formula (I), a compound represented by the 
general formula (I) can also be prepared by the following process: 



10 



EP 0 607 439 B1 




(X) 



(XI) 



R* 



(in a series of formulas, R 1 , R 2 , R 3 , R 4 and R 6 are each as defined above; and R 24 and R 25 , each of which may be the 
same or different from each other, represent each a hydrogen atom or a Cj.g-alkyl group). 

[0071] That is, this process is one for preparing an objective compound (XI) by reacting a compound represented 
by the general formula (X) with an ordinary reducing agent or an ordinary nucleophilic reagent, either directly or through 
the oxidation of an alcohol (XII). 

[0072] The reducing agent includes lithium aluminum hydride, sodium borohydride, diisobutylaluminum hydride and 
so forth. 

[0073] The nucleophilic reagent includes lower alkyl metals such as methyllithium, methylmagnesium bromide and 
so forth. 

[0074] The oxidizing agent to be used when the reaction is conducted through the alcohol (XII) includes potassium 

bichromate/sulfuric acid, dimethyl sulfoxide/oxalyl chloride and so forth. 

[0075] As the reaction solvent, every solvent which is inert to the reaction can be used. 

[0076] The reaction temperature ranges from 0°C to the refluxing temperature of the solvent. 

Preparation process 5 

[0077] When R 5 is a group represented by the formula 



C=N-R' 



(wherein R 10 and R 24 are each as defined above) in the general formula (I), a compound represented by the general 
formula (I) can also be prepared by the following process: 
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(XI) 



NHaOH 




(XIII) 



(in a series of formulas, R 1 , R 2 , R 3 , R 4 , R 6 , R 10 and R 24 are each as defined above). 

[0078] That is, this process is one for preparing a compound represented by the formula (XIII) by reacting a compound 
represented by the general formula (XI) with hydroxyamine. 

[0079] As the reaction solvent, every solvent which is inert to the reaction can be used. 
[0080] The reaction temperature ranges form 0°C to the refluxing temperature of the solvent. 



Preparation process 8 

[0081] When R 6 is a group represented by the formula 




(wherein R 19 , R 20 , R 21 and r are each as defined above) in the general formula (I), a compound represented by the 
general formula (I) can also be prepared by the following process: 
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(XX) 



(in a series of formulas, R 1 , R 2 , R 3 , R 4 , R 5 , R 19 R 20 , R 21 and r are each as defined above). 
[0082] That is, this process is one for preparing an objective compound (XX) by reducing a compound represented 
by the general formula (XIX). 

[0083] The reduction is conducted by conventional means, e.g., catalytic reduction using palladium/carbon or plati- 
num catalyst or reduction with iron or tin. 

[0084] As the reaction solvent, every solvent which is inert to the reaction can be used. 
Preparation process 9 

[0085] When R 5 is a group represented by the formula -0-R 9 * (wherein R 9 ' is a carboxyl group which may be protected) 
in the general formula (I), a compound represented by the formula (I) can be prepared by the following process: 

(The first step) 




(XXI) 



Oxidation 
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R 1 R 6 



5 




(XXII) 



10 

(in a series of formulas, R 1 , R 2 , R 3 , R 4 and R 6 are each as defined above; and m represents 0 or an integer of 
1 to 2). 

[0086] That is, this process is one for preparing a compound represented by the general formula (XXII) by oxidizing 
a compound represented by the general formula (XXI) by conventional means. 
15 [0087] As the oxidizing agent, everyone can be used so far as it is conventionally used and examples thereof include 
chrominum (VI), dimethyl sulfoxide and oxalyl chloride. 

[0088] As the reaction solvent, every solvent which is inert to the reaction can be used. 
[0089] The reaction temperature ranges from 0°C to the refluxing temperature of the solvent. 

20 

(The second step) 




mm 



35 



40 
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w 



+ 

0 
II 

P-CH-COOR 30 
I 

R S9 

or 



(XXI II) 



15 



R 28 — P=C-COOR 



a/ 



(XXI i 1) • 



I 2 3 



20 



Wiitig reaction 



25 



V R 6 




(XXIV) 



N 0-(CH») m -CH=r>CDOR a 



30 



129 



(in a series of formulas, R 1 , R 2 , R 3 , R 4 , R 6 and m are each as defined above; and R 28 , R 29 and R 30 , each of 
which may be the same or different from one another, represent each a hydrogen atom or a lower alkyl group). 
35 [0090] That is, this process is one for preparing a compound represented by the general formula (XXIV) by reacting 
the compound (XXII) prepared in the first step with the Wittig reagents (XXIII) or (XXIII)V 
[0091] As the reaction solvent, everyone which is inert to the reaction can be used. 
[0092] The reaction temperature ranges from 0°C to the refluxing temperature of the solvent. 



45 



50 
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(The third step) 



R 6 



R 3 



R 2 




0-{CH a ) m -CH=C-CQOR 
R 3 9 



a a 



(XXIV) 



reduction 



R 1 



R 6 



R 3 



R 2 




Q-CCH^-CHaCH-CQOR 30 
R 2<? 



(XXV) 



(in a series of formulas, R 1 , R 2 , R 3 , R 4 , R 6 , R 29 , 

R 30 and m are each as defined above). 
[0093] That is, this process is one for preparing the objective compound (XXV) by reducing the compound (XXIV) 
prepared in the second step. 

[0094] The reduction may be conducted by conventional means, and examples thereof include catalytic reduction 
using palladium/carbon or platinum catalyst 

Preparation process 10 

[0095] When R 6 is a group represented by the formula 



(wherein R 19 , R 20 , R 21 and r are each as defined above; and R 31 represents an acyl group, a lower alkylsuffonyl group 
or a lower alkyloxycarbonyl group) in the general formula (I), a compound represented by the general formula (I) can 
also be prepared by the following process: 
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XXVI) 



(in a series of formulas, R 1 , R 2 , R 3 , R 4 , R 5 , R 19 , 

R 20 R 21 , R 31 and'r are each as defined above). 
[0096] That is, this process is one for preparing an objective compound (XXVI) by subjecting the compound repre- 
sented by the general formula (XX) prepared in the Preparative process 8 to the conventional acylation, sulfonylation 
or alkoxycarbonylation in the presence of a base. 

[0097] As the acylating agent, every acylating agent which is conventionally used, for example, activated derivatives 
of carboxylic acids such as acid chloride, acid anhydride and mixed acid anhydride; and condensing agents such as 
dicyclohexylcarbodiimide is used. 

[0098] As the sulfonylating agent, every sulfonylating agent which is conventionally used can be used and examples 
thereof include a lower alkylsulfonyl chloride and a lower alkylsulfonic anhydride. 

[0099] The alkoxycarbonylating agent includes every alkoxycarbonylating agent which is conventionally used, for 
example, a lower alkyloxycarbonyl chloride and a lower alkyl pyrocarbonate. 

[0100] As the base, every base can be used and examples thereof include organic bases such as pyridine and 
triethylamine; and inorganic bases such as sodium carbonate, potassium carbonate, sodium hydroxide and sodium 
hydride. 

Preparation process 13 

[0101] The compound of the present invention can also be prepared by the following process: 
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(The first step) 



10 



5 




15 



I R 6 d-H 



25 



20 




R 1 , R 2 , R 3 and R 4 are each as defined above; R 6 d represents a group selected from among those defined above 
with respect to R 6 ; 

and Q and Q 1 represent halogen atoms). 
30 [0102] The first step is a condensation reaction according to a conventional process. 

[0103] It is preferred that the reaction is proceeded by heating under reflux in the presence of an organic base such 
as triethylamine, pyridine and diisopropylethylamine, an organic base such as sodium carbonate, potassium carbonate, 
sodium hydrogencarbonate, sodium hydroxide and sodium hydride or an alkoxide such as sodium methoxide and 
potassium t-butoxide. 

35 [0104] Every solvent which is inert to the reaction can be used as the reaction solvent, and examples thereof include 
alcohol solvents such as ethanol and isopropyl alcohol, ether solvents such as tetrahydrofuran, dimethytformamide 
and dimethyls u If oxide. Further, in the present process, the reaction can be proceeded in the absence of a reaction 
solvent in some cases. 
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(The second step) 



5 



10 



15 



20 



25 




(R\ R 2 , R 3 , R 4 , R 6 d and Q are each as defined above; and R 5 d represents a group selected from among those 
30 defined above with respect to R 5 except groups which are directly bonded to the ring portion through a carbon atom). 

[0105] That is, the second step is a process for preparing an objective compound in which the compound obtained 

in the first step is condensed with a compound represented by the general formula R 5 d -H. 

[0106] In the present process, the reaction can be proceeded in the presence of a base at neeed. 

[0107] As the base, organic bases such as triethylamine, pyridine and diisopropylethylamine, inorganic bases such 
35 as sodium carbonate, potassium carbonate, sodium hydrogencarbonate, sodium hydroxide and sodium hydride and 

alkoxides such as sodium methoxide and potassium t-butoxide can be cited. 

[0108] Every solvent which inert to the reaction can be used as the reaction solvent, and examples thereof include 
alcohol solvents such as ethanol and isopropanol, ether solvents such as tetrahydrofuran, dimethylformamide and 
dimethylsu If oxide. 

40 [0109] The reaction temperature is preferably 0°C to 300°C. 

[0110] In the case where R 5 d is a group which is bonded to the ring portion through a nitrogen atom, it is preferred 
that the reaction is proceeded by heating under reflux in the presence of a tertiary amine such as triethylamine. While 
in the case where R 5 d is a group which is bonded to the ring portion through an oxygen atom or a sulfur atom, it is 
preferred that the reaction is proceeded by heating under reflux in the presence of an alkali such as sodium hydroxide 

45 and sodium carbonate. 

[0111] The compounds thus obtained in the preparation processes 1 to 13 described above can form salts thereof 
by a conventional process, for example, by adding sodium hydroxide, potassium hydroxide or methanesulf onic chloride. 
[0112] Next, the preparation processes for the raw compounds used in the preparation processes will be shown. 

so Preparation process A 

[0113] Among the starting materials used in the preparation process 13, the compound in which the ring portion is 
a quinazoline ring and Q and Q' are chlorine atoms can also be prepared by the following process: 
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5 




(the first step) 

R 1 0 



20 




R 4 

(the second step) 

V 



35 




(in a series of formulas, R 1 , R 2 , R 3 and R 4 are each as defined above; and X' represents any group among a 
hydroxyl group, an alkoxy group and an amino group). 

[0114] That is, this process is one for preparing the objective compound (c) by cyclizing the compound (a) by a 
conventional process to obtain the compound (b) and then chlorinating it by a conventional process. 
45 [0115] The first step is a cyclization reaction. It is a step in which urea is reacted with the compound (a) to obtain 
the compound (b). In this case, the reaction temperature is preferably about 1 70 to 190°C, and although every solvent 
can be used as long as it is inert to the reaction, preferable examples thereof include N-methylpyrrolidone and the like. 
In this step, the reaction can also be proceeded in the absence of the solvent. 

[0116] Further, the compound (b) can also be obtained by cyclizing with carbonyldiimidazole or by cyclizing under 
so an acidic or basic condition after converting to urethane with a chloroformic ester when X' is an amino group. 

[0117] The second step is a chlorination reaction. This step can be carried out by a conventional manner, and ex- 
amples thereof include a process in which the compound (b) is heated under reflux with phosphorus pentachloride and 
phosphorus oxychloride, or phosphorus oxychloride while stirring to chlorinate. 

55 Preparation process B 

[0118] The starting material (II) used in the preparation process 1 can be prepared by the following process: 
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R'^CONH, 
R 4 



(d) 



w 



1S 



20 



(the first step) 



acylating agent such as 
acid chloride/base 



R 3/ T^NHC0-R s c 



25 



30 



35 



40 



45 



50 



55 



(the second step) 



acid or base 




(f ) 



(in a series of formulas, R 1 , R 2 , R 3 and R 4 are each as defined above; and R 5 C represents a halogen atom or a 
group selected from among groups which are directly bonded to the ring portion through a carbon atom in those defined 
with respect to above R 5 ). 

[0119] That is, the above process is a reaction in which an amide product is obtained by a conventional process in 
the first step and a cyclization is earned out in the presence of an acid or a base in the second step. 
[0120] The amide product (e) can be obtained by a conventional process, and it can be obtained, for example, by 
reacting the compound (d) with an acylating agent such as an acid chloride represented by R 5 c -COCI in the presence 
of a base. 

[0121] Tertiary amines such as triethylamine and organic bases such as pyridine are preferably cited as the base. 
[0122] Specific examples of the acylating agent include acid chlorides such as benzoyl chloride, acetyl chloride, 
ethyloxalyl chloride and benzyloxyacetyl chloride. 
[0123] The reaction temperature is preferably about 0°C to 30°C. 

[0124] In the second step, the compound (e) obtained in the first step is heated under reflux in the presence of an 

acid or a base to obtain the compound (f). 

[0125] The acid includes acetic anhydride and the like. 

[0126] The base includes sodium hydroxide and the like. 
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Preparation process C 

[0127] The starting material (II) can also be prepared by the following process when R 5 a is a hydrogen atom in the 
preparation process 1 : 



10 




formamide or formic acid 

V 



25 




30 (in a series of formulas, R 1 , R 2 , R 3 and R 4 are each as defined above; and X" represents a hydroxyl group or a lower 
alkoxy group). 

[0128] That is, the above process is a cyclization reaction by a conventional process. 

[0129] The objective compound (h) can be synthesized, for example, by condensing the raw compound (g) with 
formamide by heating under reflux, or by heating it together with formic acid. 

35 

[Effect of the Invention] 

[0130] Experimental Examples will now be described to illustrate the effect of the compound of the present invention. 
40 Experimental Examples 

Enzyme inhibiting action with the use of cGMP-PDE prepared from the swine aeorta 
1 . Method of experiment 

45 

[0131] The enzymatic activity of the cGMP-PDE prepared from the swine aeorta was determined according to the 
method of Thompson et al.( 1 >. The enzymatic activity thereof was determined in the presence of 1 mM EGTA by the 
use of 1 uJvl cGMP as a substrate. The compound of the present invention was dissolved in DMSO, added to the 
reaction liquid and examined for the inhibitory activity. The final concentration of DMSO in the reaction liquid was 
so adjusted to 4% or below. (1 ) Thompson, W.J. and Strada, S. J., Cyclic Nucleotide Phosphodiesterase (PDE), in Methods 
of Enzymatic Analysis, vol 4, p.1 27-234, 1984. Preparation of cGMP-PDE 

[0132] The swine aeorta was sliced, followed by the addition of 10 times by volume as much Buffer A (20mM Tris/ 
HCI, 2mM Mg acetate, 1mM Dithiothreitol, 5mM EDTA, 1400TIU/literaprotinin, 10mg/literleupeptin, 1mM benzamidine, 
0.2mM PMSF, pH 7.5). The obtained mixture was homogenized and the homogenate was centrifuged at 100000 x g 
55 for one hour. The obtained supernatant was supplied a DEAE-Toyopearl 650 S (Tosoh, Tokyo, Japan) column. After 
the column was washed with Buffer B (50mM Tris/HCI, 0.1 mM EGTA, 2mM Mg acetate, 1mM Dithiothreitol, 0.2mM 
PMSF, pH 7.5), gradient elution with 0.05 to 0.4 M NaCI was conducted. Thus, CaM-independent cGM P-PDE fractions 
were obtained. 
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2. Results of experiment 

[0133] The results of experiment of the compounds of the present invention are given in Tables 1 to 6B. 
5 Table 1 



10 



40 



45 



50 



55 





Ex. No. 


IC 50 (uM) 






7 


1.0 






19 


0.39 






22 


0.36 






25 


0.78 






33 


0.37 






40 


0.65 






41 


0.35 






42 


0.19 






45 


0.41 






46 


0.24 






49 


0.041 






50 


0.032 






51 


0.069 






52 


0.069 






53 


0.12 






54 


0.47 






55 


0.030 






57 


0.038 






58 


0.042 






59 


0.27 






60 


0.18 






Table 2 




Ex. No. 


ICsoOiM) 


64 


0.38 


65 


0.093 


67 


0.14 


68 


0.62 


69 


0.19 


70 


0.84 


71 


0.81 


72 


0.73 


73 


0.94 


74 


0.35 


78 


0.50 
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Table 2 (continued) 



Kirs. 

bX. NO. 






0.44 


82 


0.55 


83 


0.024 


84 


0.22 


86 


0.96 


87 


0.68 


89 


0.16 


91 


0.036 


92 


0.094 


93 


0.032 


95 


0.20 


97 


0.79 



Table 3 



Ex. No. 




98 


0.062 


104 


0.010 


105 


0.18 


107 


0.0040 


114 


0.0030 


112 


0.0020 


115 


0.0020 


120 


0.0010 


121 


0.65 


122 


0.0050 


123 


0.031 


124 


0.0080 


125 


0.0090 


126 


0.0010 


127 


0.11 


128 


0.30 


133 


0.77 


134 


0.0050 


136 


0.93 


137 


0.38 


138 


0.81 


139 


0.021 


140 


0.68 
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Table 4 



Ex. No. 


IC 50 (HM) 


146 


0.015 


150 


0.0072 


151 


0.081 


152 


0.11 


164 


0.0080 


165 


0.016 


166 


0.026 


167 


0.56 


168 


0.011 


169 


0.011 


170 


0.029 


171 


0.00040 


172 


0.095 


174 


0.0040 


175 


0.0060 


176 


0.0030 


177 


0.012 


178 


0.011 


179 


0.0020 


180 


0.0090 


181 


0.0050 


182 


0.0080 


183 


0.00040 



Table 5 



Ex. No. 


ICsoOiM) 


184 


0.0060 


185 


0.010 


187 


0.12 


188 


0.029 


189 


0,016 


190 


0.0050 


191 


0.019 


192 


0.020 


193 


0.00080 


| 194 


0.0040 


197 


0.066 
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Table 5 (continued) 



5 



10 



15 



tx. rvjo. 




OftA 


U.UD4 




U.U4g 




n noon 








U.UU4U 


£UO 




208 


0.00019 


213 


0.023 


214 


0.0090 


216 


0.017 


220 


0.00024 


222 


0.0065 



Table 6A 
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30 



35 



40 



45 



50 



55 



Ex. No. 


ICgofttM 


227 


0.0026 


228 


0.00052 


230 


0.0058 


231 


0.41 


232 


0.044 


233 


0.013 


234 


0.0060 


235 


0.0020 


236 


0.0060 


237 


0.014 


238 


0.0050 


239 


0.0080 


240 


0.0040 


241 


0.18 


243 


0.00015 


244 


0.0090 


245 


0.10 


Table 6B 


Ex. No. 


ICgoOiM 


376 


0.021 



[0134] It became apparent from the above experimental examples that the compounds of the present invention 
exhibit PDE, particularly cGMP-PDE, inhibiting action. That is, it became obvious that the compounds of the present 
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invention exhibit the effect to Increase the concentration of cGMP in vivo by revealing the cGMP-PDE inhibiting action. 
Accordingly, the nitrogenous heterocyclic compounds which are the compounds of the present invention are effective 
in the prevention and medical treatment of diseases for which cGMP-PDE inhibiting action is efficacious. Examples of 
these diseases include ischemic heart disease such as angina pectoris, myocardial infarction and chronic and acute 
5 cardiac failures, lung hypertension which may accompany with cor pulmonale, other hypertensions attributable to all 
causes, peripheral circulatory disturbance, brain circulatory diturbance, brain function diturbance and allergic diseases 
such as bronchial asthma, atopic dermatitis and allergic rhinitis. 

[0135] Those inhibiting a calmodulin-depending type PDE are also included in the compound group of the present 
invention. There is high possibility that the diseases for which this action is efficacious are the same as the diseases 
10 for which cGMP-PDE inhibitoy action described above is efficacious, and, also from this point, it can be said that the 
compounds of the present invention can be used for prevention and medical treatment of the diseases described above. 
[0136] Further, the compounds of the present invention are lowly toxic and therefore are extremely safe. Therefore, 
the present invention is valuable also from this standpoint. 

[0137] When the compounds of the present invention are used as drugs for these diseases, they may be each 
15 administered orally or parenterally. The dose varies depending upon the extent of symptom; age, sex, weight and 
sensitivity of a patient; the method of administration; the timing and interval of administration, the properties, dispensing 
and kind of medical preparation; and the kind of an active ingredient and is not particularly limited. 
[0138] In orally administration, the dose thereof per adult a day is generally about 1 to 1000 mg, preferably about 5 
to 500 mg, still preferably 10 to 100 mg, which may be generally administered in 1 to 3 portions a day. 
20 [0139] In the case of an injection, the dose thereof is generally 1 u.g/kg to 3,000 u.g/kg, preferably about 3 u.g/kg to 
1 ,000 u.g/kg. 

[0140] In the preparation of a solid preparation for oral administration, a filler and, if necessary, a binder, disintegrator, 
lubricant, color and/or corrigent is(are) added to the active ingredient and then there is shaped into a tablet, a coated 
tablet, granule, powder or a capsule by a conventional manner. 

25 [0141] Examples of the filler to be used include lactose, com starch, sucrose, glucose, sorbitol, crystalline cellulose 
and silicon dioxide; those of the binder to be used include polyvinyl alcohol, polyvinyl ether, ethylcellulose, methylcel- 
lulose, acacia, tragacanth, gelatin, shellac, hydroxypropylcellulose, hydroxypropylmethylcellulose, calcium citrate, dex- 
trin and pectin; those of the lubricant to be used include magnesium stearate, talc, polyethylene glycol, silica and 
hardened vegetable oil; those of the color to be used include those authorized as pharmaceutical additives; and those 

30 of the corrigent to be used include cocoa powder, mentha herb, aromatic acid, mentha oil, borneol and powdered 
cinnamon bark. Of course, the tablet and granule may be suitably coated with sugar, gelatin or the like, if necessary. 
[0142] In the preparation of an injection, a pH modifier, buffer, suspending agent, solubilrzing agent, stabilizer, tonicity 
agent and/or preservative is(are) added to the active ingredient at need and then there is formulated into an injection 
for intravenous, subcutaneous or intramuscular administration by a conventional manner. It is also necessary that the 

35 injection is freeze-dried according to a conventional method. 

[0143] Examples of the suspending agent include methylcellulose, Polysorbate 80, hydroxyethylcellulose, acacia, 
tragacanth powder, sodium carboxymethylcellulose and polyoxy ethylene sorbitan monolaurate. 
[01 44] Examples of the solubilizing agent include polyoxyethylene hardened castor oil, Polysorbate 80, nicotinamide, 
polyoxyethylene sorbitan monolaurate, Macrogol and ethyl ester of castor oil fatty acid. 

40 

[Example] 

[0145] Examples of the present invention will now be described, though it is needless to say that the present invention 
is not limited to them. In advance of Examples, preparative example of the raw compound for compounds according 
45 to the present invention will be described. In the Examples, Me represents a methyl group, Et an ethyl group, Bzl a 
benzyl group and Ac an acetyl group. 



50 



55 
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• Preparative Example 1 
2-Ethoxycarbonyl-6-ch!oroquinazolin-4(3H)-one 
5 [0146] 



0 



10 




15 

[0147] 2.50 g (0.0147 mol) of 2-amino-5-chlorobenzamide was dissolved in 15 ml of pyridine. 2.0 ml of ethyloxalyl 
chloride was dropped into the obtained solution under stirring at room temperature. The obtained mixture was stirred 
for several hours and distilled under a reduced pressure to remove the solvent. The obtained residue was used as 
such in the subsequent reaction. 
20 [0148] The residue was dissolved in 50 ml of acetic acid, followed by the addition of 5 ml of acetic anhydride. The 
obtained mixture was heated under reflux for 24 hours. The solvent was distilled away under a reduced pressure and 
ethanol was added to the obtained crystalline residue. The obtained mixture was filtered to recover the crystal. The 
crystal was washed with ethanol and ether and air-dried to give 2.78 g of the title compound as a pale-yellow crystal. 

25 . yield(%); 75 

m.p.(°C); 239 - 240 
. Mass; 253 (M+H) + 
. NMR8(DMSO-d 6 ) ; 

1 .36 (3H, t, J=7.2Hz), 4.39 (2H, q, J=7.2Hz), 7.86 (1H, d, J=8.8Hz), 7.92 (1H, dd, J=8.8Hz, 2.4Hz), 8.11 (1H, 
30 d, J=2.4Hz), 1 2.85 (1 H, brs) 

Example 4 

4-(3 > 4-Methylenedioxybenzyl)amino-6,7,8-trimethoxyquinazoline 

35 

[0149] 



40 



45 




MeQ 



so [0150] 21 .2 g (0.083 mol) of 4-chloro-6 > 7,8-trimethoxyquinazoline, 17.0 g (0.112 mol) of piperonylamine and 13.5 g 
(0.127 mol) of sodium carbonate were mixed with 400 ml of isopropyl alcohol. The obtained mixture was heated under 
reflux for 24 hours and distilled under a reduced pressure to remove the solvent. The residue was purified by silica gel 
column chromatography (ethyl acetate) and recrystallized from ethyl acetate to give 21 .3 g of the title compound as a 
pale-yellow needle. 

55 

molecular formula; C 19 H 19 N 3 0 5 
. yield(%);69 

m.p.(°C); 197-198 
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Mass; 370 (M+H) + 
. NMR 5 (CDCI3) ; 

3.94 (3H, s), 4.03 (3H, s), 4.12 (3H. s), 4.76 (2H, d, J=8.0Hz), 5.55 (1H, brs), 5.97 (2H, s), 6.64 (1H, s), 6.80 
(1H, d, J=8.0Hz), 6.87 (1H, d, J=8.0Hz), 6.91 (1H, s), 8.66 (1H, s) 

Examples 5 to 48 

[0151] The following compounds were prepared In a similar manner to that of Example 4. 
Example 5 

4-(3 t 4'Methylenedioxyphenyl)amino-6 t 7 ) 8-trimethoxyquinazoline 
[0152] 




HeO 



molecular formula; C 18 H 17 N 3 O s 
. yield(%);58 
• m.p.(°C); 254 ~ 255 (dec.) 

Mass; 356 (M+H) + 
. NMR5(CDCI 3 ); 

4.02 (3H, s), 4.05 (3H, s), 4.13 (3H, s), 5.99 (2H, s), 6.83 (1H, d, J=7.6Hz), 7.02 (1H, d, J=7.6Hz), 7.32 (1H, 
s), 7.33 (1H, s), 8.49 (1H, brs), 8.63 (1H, s) 

Example 6 

4-Benzylamino-6 > 7,8-trimethoxyquinazoline 
[0153] 




MeO 



molecular formula; C 18 H ig N 3 0 3 
. yield(%);91 
. m.p.(°C); 180-181 
. Mass; 326 (M+H) + 
• NMR6(CDCl3); 
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3.94 (3H, s), 4.03 (3H, s), 4.13 (3H, s), 4.87 (2H, d, J=5.2Hz), 5.62 (1H, brs), 6.65 (1H, s), 7.4 (5H, m), 8.67 
(1H, s) 

Example 7 

4-(4-Methoxybenzyl)amino-6 ) 7 < 8-trimethoxyquinazoiine 
[0154] 




molecular formula; C 19 H 2 iN 3 0 4 
. yield(%);97 

• m.p.(°C); 174- 175 
Mass; 356 (M+H) + 

• NMR5(CDCl3); 

3.82 (3H, s), 3.93 (3H, s), 4.03 (3H, s), 4.13 (3H, s), 4.79 (2H, d, J=4.8Hz), 5.53 (1H, brs), 6.63 (1H, s), 6.92 
(2H, d, J=8.4Hz), 7.35 (2H, d, J=8.4Hz), 8.67 (1H f s) 

Example 8 

4'(3-Methoxybenzyl)amino-6,7,8-trimethoxyquinazoline 
[0155] 




molecular formula; C 19 H 21 N 3 0 4 
. yield(%);89 
. m.p. (°C); 142 ~ 143 
. Mass; 356 (M+H)+ 
- NMR5(CDCI 3 ); 

3.80 (3H, s), 3.96 (3H, s), 4.03 (3H, s) t 4.12 (3H, s), 4.85 (2H, d, J=4.8Hz), 5.96 (1H, brs), 6.76 (1H, s), 6.86 
(1H ( d, J=8.0Hz), 6.99 (1H, d, J=8.0Hz), 7.02 (1H, s), 7.29 (1H, t, J=8.0Hz), 8.65 (1H, s) 
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Example 9 

4-(4-Nitroben2yl)amino-6,7 t 8-trimethoxyquinazoline 
5 [0156] 



10 




MeO 



molecular formula; C 18 H 18 N 4 O s 
. yield(%);28 
20 . m.p.(°C); 210-212 
. Mass; 371 (M+H)+ 
. NMR5(CDCI 3 ) ; 

3.97 (3H, s), 4.05 (3H, s), 4.13 (3H, s), 5.01 (2H, d, J=5.6Hz), 5.96 (1H, brs), 6.76 (1H, s), 7.54 (2H, d, 
J=8.8Hz), 8.17 (2H, d, J=8.8Hz), 8.62 (1H, s) 

25 

Example 10 

4-(3-Nitrobenzyl)amino-6,7,8-trimethoxyquinazoline 
30 [0157] 



35 



40 




molecular formula; C 18 H 18 N 4 O s 
. yield(%); 30 
45 . m.p.(°C); 159- 160 

Mass; 371 (M+H)+ 
• NMR5(CDCI 3 ); 

3.97 (3H, s), 4.04 (3H, s), 4.12 (3H, s), 4.99 (2H, d, J=5.6Hz), 6.06 (1H, brs), 679 (1H, s), 7.51 (1H, t, 
J=8.0Hz) t 7.76 (1H, d, J=8.0Hz), 8.12 (1H, d, J=8.0Hz), 8.22 (1H, s), 8.63 (1H, s) 
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Example 11 



4-(4-Chlorobenzvl)amino-6,7,8-trimethoxyquinazoline 



[0158] 



MeO 



MeO 




CI 



MeO 



molecular formula; C 18 H 18 N 3 0 3 CI 
• yield(%);61 
. m.p.(°C); 181-182 
. Mass; 360 (M+H) + 

NMR 6 (CDCI3) ; 

3.94 (3H, s), 4.03 (3H, s), 4.12 (3H, s), 4.85 (2H, d, J=5.6Hz), 5.76 (1H, brs), 6.70 (1H, s), 7.32 (4H, brs), 
8.64 (1H,s) 

Example 12 

4-(3-Chlorobenzyl)amino-6 > 7,8-trimethoxyquinazoline 



molecular formula; C 18 H 18 N 3 0 3 CI 
- yle!d(%);85 
. m.p.(°C); 161-162 

Mass; 360 (M+H) + 
. NMR 5 (CDCy ; 

3.97 (3H, s), 4.04 (3H, s), 4.13 (3H, s), 4.87 {2H, d, J=5.2Hz), 5.66 (1 H, brs), 6.68 (1 H, s), 7.29 (3H, s), 7.39 
(1H,s),8.65 (1H, s) 



[0159] 




MeO 
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Example 15 



4-(4-Ethytbenzyl)amino-6 t 7 > 8-trimethoxyquinazo(ine 



[0160] 



MeO 



MeO 




MeO 



molecular formula; CgoH^I^CXj 
. yield(%) ; 88 

m.p.(°C); 195-196 
. Mass; 354 (M+H) + 

NMR5(CDCl3); 

1.25 (3H, t, J=7.6Hz), 2.67 (2H t q, J=7.6Hz), 3.94 (3H, s), 4.03 (3H, s), 4.13 (3H, s), 4.83 (2H ( d, J=4.8Hz), 
5.56 (1H, brs), 6.63 (1H, s), 7.23 (2H, d, J=8.0Hz), 7.35 (2H, d, J=8.0Hz), 8.67 (1H, s) 

Example 1 6 

4-(lndan-5-ylmethyl)amino-6,7 > 8-trimethoxyquinazoline 



molecular formula; C 21 H 2 3N 3 03 
. yield(%); 61 

m.p.(°C); 198-199 
Mass; 366 (M+H)+ 
NMR5(CDCl3) ; 

2.11 (2H, quintet, J=7.2Hz), 2.93 (4H, t, J=7.2Hz), 3.94 (3H, s), 4.04 (3H, s), 4.14 (3H, s), 4.83 (2H, d, 
J=4.4Hz) t 5.55 (1H, brs), 6.64 (1H, s), 7.2 ~ 7.3 (3H, m), 8.68 (1H, s) 



[0161] 




MeO 
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Example 18 



4-(3-Hvdroxvmethylbenzvl)amino-6.7,8-trimethoxvquinazoline 



[0162] 



MeO 



HeO 




OK 



HeO 



molecular formula; C 19 H 21 N 3 0 4 
. yield(%);86 

m.p.(°C); amorphous 

Mass; 356 (M+H)+ 
■ . NMR5(CDCI 3 ); 

3.93 (3H, s), 4.03 (3H, s), 4.12 (3H, s), 4.70 (2H, s), 4.86 (2H, d, J=5.2Hz), 5.82 (1H, brs), 6.72 (1H t s), 7.3 
- 7.4 (4H,m), 8.63 (1H,s) 

Example 1 9 

4'(3,4-Dichlorobenzyl)amino-6 t 7,8-trimethoxyquinazoline 



molecular formula; C 18 H 17 N 3 0 3 Cl2 
. yield(%);85 
. m.p.(°C); 205 ~ 206 

Mass; 394 (M+H)+ 
. NMR5(CDCI 3 ); 

3.97 (3H t s), 4.04 (3H, s), 4.12 (3H, s), 4.84 (2H, d, J=5.6Hz), 5.88 (1H, brs), 6.74 (1H, s), 7.24 (1H, d, 
J=8.4Hz), 7.40 (1H, d, J=8.4Hz), 7.47 (1H, s), 8.63 (1H, s) 



[0163] 




MeO 
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Example 20 



4-(3-Chloro-4-methoxvbenzyl)amino-6,7,8-trimethoxyquinazo1ine 



[0164] 




CI 



MeO 



OMe 



MeO 



MeO 



molecular formula; C 19 H 20 N 3 O 4 CI 
• yield(%);83 

m.p.(°C); 164- 165 

Mass; 390 (M+H) + 
. NMR5(CDCl3); 

3.90 (3H, s), 3.97 (3H, s), 4.04 (3H, s), 4.13 (3H, s), 4.80 (2H, d, J=5.2Hz), 5.90 (1H, brs), 6.75 (1H, s), 6.91 
(1H, d, J=8.8Hz), 7.30 (1H, dd, J=8.8 Hz, 2.0Hz), 7.43 (1H, d, J=2.0Hz), 8.65 (1H, s) 

Example 21 

4-(3 1 4-Difluorobenzyl)amino-6,7,8-trimethoxyquinazoline 



molecular formula; C 18 H 17 N 3 0 3 F2 

♦ yield(%);96 

• m.p.(°C); 175- 177 
Mass; 362 (M+H) + 

. NMR5(CDCl3); 

3.97 (3H, s), 4.04 (3H, s), 4.13 (3H, s), 4.85 (2H, d, J=5.2Hz), 5.73 (1H, brs), 6.69 (1H, s), 7.1 ~ 7.3 (3H, 
m), 8.64 (1H,s) 



[0165] 




MeO 
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Example 22 



4-(3-Fluoro-4-methoxYbenzyl)amino-6,7,8-trimethoxyquina2oline 



[0166] 



MeO 



MeO 




OMe 



MeO 



molecular formula; C 19 H2oN30 4 F 

■ yield(%); 82 

■ m.p.(°C); 171-172 
. Mass; 374 (M+H)+ 

. NMR5(CDCI 3 ); 

3.89 (3H, s), 3.98 (3H, s), 4.04 (3H, s), 4.12 (3H, s), 4.81 (2H, d, J=5.6Hz), 6.27 (1H, brs), 6.86 (1H, s), 6.94 
(1H ( m), 7.14 ~ 7.19 (2H, m), 8.64 (1H t s) 

Example 23 

4-(3 a 4-Dimethoxybenzyl)amino-6,7,8-trimethoxyquina2oline 



molecular formula; C2oH23N 3 0 5 
. yield(%); 32 
. m.p.(°C); 171-172 

Mass; 386 (M+H)+ 
. NMR8(CDCI 3 ); 

3.87 (3H, s), 3.89 (3H, s), 3.94 (3H, s), 4.03 (3H, s), 4.13 (3H, s), 4.79 (2H, d, J=5.2Hz), 5.67 (1 H, brs), 6.69 
(1H, s), 6.86 (1H, d, J=8.8Hz), 6.96 (1H, s), 6.98 (1H, d, J=8.8Hz), 8.67 (1H, s) 



[0167] 




MeO 
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Example 24 



4-(4-Hydroxy-3-methoxybenzyl)afnino-6,7,8-trimethoxvquinazoline 



[0168] 




OMe 



MeD 



OH 



UeO 



MeO 



molecular formula; C 19 H 2 iN 3 0 5 
. yield(%); 16 
. m.p.(°C); 201 ~ 202 (dec.) 
• Mass; 372 (M+H)+ 
- NMR5(CDCI 3 ); 

3.88 (3H, s), 3.96 (3H, s), 4.03 (3H, s), 4.12 (3H, s), 4.78 (2H, d, J=5.2Hz), 6.00 (1 H, brs), 6.77 (1 H, s), 6.91 
(1 H, s), 6.92 (1 H, s), 6.97 (1 H, s), 8.65 (1 H, s) 

Example 25 

4-(3 a 4-Ethylenedioxybenzyl)amino-6 > 7,8-trimethoxyquinazoline 



molecular formula; C 2 oH2iN 3 0 5 
. yield(%); 92 
. m.p.(°C);217~ 219 
• Mass; 384 (M+H) + 
. NMR5(CDCI 3 ); 

3.95 (3H t s), 4.03 (3H, s), 4.13 (3H, s), 4.26 (4H, s), 4.75 (2H, d t J=5.2Hz), 5.54 (1H, brs), 6.64 (1H, s), 6.87 
(1H, d, J=8.0Hz), 6.90 (1H, d, J=8.0Hz), 6.94 (1H, s), 8.66 (1H, s) 



[0169] 




HeO 
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Example 26 



^(S-AilyM-methoxymethoxybenzvQamino-e./.B-trimethoxyquinazoline 



[0170] 




CH* 



MeO 



OCHaOMe 



MeO 



MeO 



molecular formula; C23H27N3O5 
. yield(%);49 
. m.p.(°C); 120- 121 
. Mass; 426 (M+H) + 
. NMR5(CDCI 3 ); 

3.41 (2H, d, J=6.8Hz), 3.48 (3H, s), 3.94 (3H, s), 4.03 (3H, s), 4.12 (3H t s), 4.77 (2H, d, J=5.2Hz), 5.06 (2H, 
m), 5.21 (2H, s), 5.78 (1 H, brs), 5.98 (1 H, m), 6.71 (1 H, s), 7.07 (1 H, d, J=8.4Hz), 7.23 (1 H, s), 7.24 (1 H, d, J=8.4Hz), 
8.65 (1H,s) 

Example 27 

4-(Benzimidazol-5-ylmethyl)amino-6 > 7 > 8>trimethoxyquinazoline 



molecular formula; C 19 H 19 N 5 0 3 
. yield(%); 52 
. m.p.(°C);235~ 240 (dec.) 

Mass; 366 (M+H) + 
. NMR8(DMSO-d 6 ) ; 

3.93 (3H, s), 3.95 (3H, s), 3.98 (3H, s), 4.97 (2H, d, J=6.0Hz), 7.30 (1H, dd, J=8.4Hz, 1.6Hz), 7.57 (1H, d, 
J=8.4Hz), 7.63 (1 H, d, J=1 .6Hz), 7.83 (1 H, s), 8.31 (1 H, s), 8.36 (1 H, brs), 8.52 (1 H, s), 9.76 (1 H, brs) 



[0171] 




MeO 
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Example 29 

4-(4-Chloro-3-nitrobenzyl)amino-6,7,8-trimethoxyquinazoline 



[0172] 




HQ, 



MeO 



MeO 



MeO 



molecular formula; C 18 H 17 N 4 O s CI 
. yield(%); 88 
• m.p.(°C); 218-219 (dec.) 
. Mass; 405 (M+H) + 
. NMR5(CDCl3); 

3.98 (3H, s), 4.04 (3H, s), 4.13 (3H, s), 4.93 (2H, d, J=6.0Hz), 5.98 (1H, brs), 6.75 (1H, s), 7.50 (1H, d, 
J=8.4Hz), 7.58 (1H, dd, J=8.4Hz, 2.0Hz), 7.87 (1H, d, J=2.0Hz), 8.61 (1H, s) 

Example 30 

4-(2-Propoxybenzyl)amino-6,7,8-trimethoxyquinazoline 



molecular formula; C 21 H25N 3 0 4 
. yield(%);80 
. m.p.(°C); 139-140 

Mass; 384 (M+H)+ 
. NMR 5 (CDCI 3 ) ; 

1 .07 (3H, t, J=7.4Hz), 1 .85 (2H, m), 3.95 (3H, s), 4.02 (3H, s), 4.02 (2H, t, J=6.4Hz), 4.10 (3H, s), 4.89 (2H, 
d, J=5.6Hz), 6.72 (1H, s), 6.9 (2H, m), 7.28 (1H, m), 7.38 (1H, d t J=7.2Hz), 8.64 (1H, s) 



[0173] 




Me 



HeO 
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Example 31 



4-(2,4,6-Trimethoxybenzyl)amino-6,7.8-trimethoxyquinazoline 



[0174] 



OMe 



MeO 



MeD 




QHe 



HeO 



molecular formula; C 21 H25N 3 0 6 
. yield(%);64 
. m.p.(°C);213~215 
. Mass; 416 (M+H)+ 
• NMR5(CDCI 3 ); 

3.85 (9H, s), 3.92 (3H, s), 4.01 (3H, s), 4.11 (3H, s), 4.79 (2H, d t J=4.4Hz), 5.65 (1H, brs), 6.20 (2H, s), 6.60 
(1H,s), 8.68(1 H,s) 

Example 32 

4-(3 > 4,5-Trimethoxybenzyl)amino-6,7 > 8-trimethoxyquina20line 



molecular formula; C 21 H 25 N 3 0 6 
. yield(%);60 
. m.p.(°C); 153-154 
. NMR8(CDCI 3 ); 

3.85 (9H, s), 3.97 (3H, s), 4.03 (3H, s), 4.13 (3H, s), 4.80 (2H, d, J=5.6Hz), 6.66 (2H, s), 6.80 (1H, s), 8.66 



[0175] 




HeO 



(1H,s) 
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Example 33 



4-(2'Chloro-4,5-methylenedioxybenzyl)amino-6,7,8-trimethoxyquinazoline 



[0176] 



HeO 



MeO 




HeD 



molecular formula; C 19 H 18 N30 5 CI 

• yield(%);76 

. m.p.(°C); 220 - 221 
. Mass; 404 (M+H)+ 

• NMR5(CDCI 3 ) ; 

3.97 (3H, s), 4.02 (3H, s), 4.11 (3H, s), 4.86 (2H, d, J=6.0Hz), 5.95 (2H, s), 6.70 (1 H, brt, J=6.0Hz), 6.86 (1H, 
S), 6.95 (1H. s), 6.98 (1H, s), 8.61 (1H, s) 

Example 34 

4-(4,5'Methylenedioxy-2-nitrobenzyl)aminO"6,7 t 8-trimethoxyquinazotine 



molecular formula; C 19 H 18 N 4 0 7 
. yield(%); 15 
. m.p.(°C); 182-183 
• Mass; 415 (M+H) + 
- NMR6(CDCI 3 ) ; 

3.99 (3H, s), 4.02 (3H, s), 4.10 (3H, s), 5.08 (2H, d, J=6.4Hz), 6.09 (2H, s), 6.82 (2H, s & brs), 7.27 (1H t s) t 
7.57 (1H,s), 8.61 (1H t s) 



[0177] 




MeO 
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Example 35 



4-f2-(4-Nitrophenyl)ethyllannino-6,7,8-trimethoxyquinazoline 



[0178] 




NO; 



HN 



Met) 



MeO 




molecular formula; C 19 H2oN40 5 
. yield(%);58 
. m.p. (°C); 152 -153 
. Mass; 385 (M+H)+ 
• NMR5(CDCI 3 ); 

3.18 (2H, t, J=7.2Hz), 3.92 (3H, s), 3.96 (3H, m), 4.04 (3H, s), 4.13 (3H, s), 5.57 (1H, brs), 6.58 (1H, s) t 7.41 
(2H, d, J=8.8Hz), 8.1 7 (2H, d, J=8.8Hz), 8.66 (1 H t s) 

Example 36 

4~[2-(3 > 4'Methylenedioxyphenyl)ethyl]amino-6 > 7,8-trimethoxyquinazoline 



molecular formula; C 20 H 21 N 3 O 5 
. yleld(%); 68 

• m.p.(°C); 193- 194 
- Mass; 384 (M+H) + 

• NMR8(CDCI 3 ); 

2.96 (2H, t ( J=6.8Hz), 3.87 (2H, m), 3.93 (3H ( s), 4.03 (3H, s), 4.12 (3H t s), 5.43 (1H, brs), 5.95 (2H, s), 6.52 
(1H, s), 6.71 (1H, d, J=8.0Hz), 6.77 (1H, s), 6.78 (1H, d, J=8.0Hz), 8.65 (1H, s) 



[0179] 




MeO 
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Example 40 



4-[N-Ethyl-(3,4-methylenedioxybenzyl)amino]-6,7,8'trinriethoxyquinazoline 



[0180] 



MeO 



MeO 




molecular formula; C21H23N3O5 
. yield(%); 73 
• m.p.(°C); 100-101 
. Mass; 398 (M+H)+ 
. NMR5(CDCI 3 ); 

1 .37 (3H t t, J=7.0Hz), 3.56 (3H, s), 3.67 (2H, q, J=7.0Hz), 4.03 (3H, s), 4.11 (3H, s), 4.79 (2H, s), 5.98 (2H, 
S), 6.85 (1H, d, J=7.2Hz), 6.93 (1H, s), 6.93 (1H, d, J=7.2Hz), 6.97 (1H, s), 8.69 (1H, s) 



molecular formula; C^^^Oy 
. yield(%);41 

m.p.(°C); oily substance 
■ Mass; 456 (M+H)+ 
. NMR5(CDCI 3 ); 

1 .29 (3H, t, J=7.2Hz), 3.44 (3H, s) t 4.02 (3H, s), 4.10 (3H, s), 4.20 (2H, s), 4.25 (2H, q, J=7.2Hz), 4.98 (2H, 
s), 6.00 (2H, s), 6.88 (1H, d, J=8.0Hz), 6.97 (1H, s), 7.01 (1H, d, J=8.0Hz), 8.64 (1H, s) 



Example 41 



4-[N-(Ethoxycarbonylmethyl)-(3,4'methylenedioxybenzyl)amino]-6y,84rimethoxyquinazoline 



[0181] 




MeO 
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Example 42 

4^N-(2-Methoxyethyl)-(3,4-methylenedioxyben^ 
[0182] 




molecular formula; C^Hgs^Og 
• yield(%);21 

- m.p.(°C), 87-88 

- Mass; 428 (M+H) + 
. NMRSfCDCy ; 

3.36 (3H, s), 3.58 (3H, s), 3.80 ~ 3.85 (4H, m), 4.02 (3H, s), 4.10 (3H, s), 4.92 (2H, s), 5.97 (2H, s), 6.83 
(1H, d, J=7.6Hz), 6.92 (1H, d, J=7.6Hz), 6.94 (1H, s), 7.19 (1H, s), 8.67 (1H, s) 

Example 44 

4-[4-(1-Hydroxyethyl)ben2yl]amino-6-methoxyquinazoline 
[0183] 




molecular formula; C 18 H 19 N 3 02 
• yield(%); 46 

m.p.(°C); amorphous 
. Mass; 310 (M+H)+ 
. NMR8(CDCI 3 ) ; 

1.47 (2H, d f J=6.4Hz), 3.91 (3H, s), 4.87 (2H, d, J=5.2Hz), 4.84 ~~ 4.94 (1H, m), 7.34 - 7.42 (6H, m), 7.59 
(1H, brs), 7.79 (1H, d, J=8.8Hz), 8.52 (1H, s) 
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Example 45 



4-(Benzimidazol-5-ylmethyl)amino-6-methoxyquina2oline 



[0184] 



Met) 




molecular formula; C 17 H 15 N s O 
. yield(%); 18 
. m.p.(°C); 254 - 255 

Mass; 306 (M+1) + 
. NMR5(DMSO-d 6 ) ; 

3.88 (3H, s), 4.91 (2H, d, J=6.0Hz), 7.24 (1H, d, J=8.4Hz), 7.40 (1H, dd, J=9.2Hz, 2.8Hz), 7.54 (1H, d, 
J=8.4Hz), 7.56 (1H,s), 7.63 (1H, d, J=9.2Hz), 7.73 (1 H, d, J=2.8Hz), 8.1 6 (1H,s), 8.37 (1H,s), 8.67 (1 H,t, J=6.0Hz), 
12.33 (1H,brs) 

Example 46 

4-(3 i 4-Methylenedioxybenzyl)amino-6-methoxyquinazoline 



molecular formula; C 17 H 15 N 3 0 3 
. yield(%);86 
- m.p.(°C); 207 ~ 208 
. Mass; 310 (M+H) + 
. NMR5(CDCI 3 ); 

3.89 (3H, s), 4.78 (2H, d, J=5.2Hz), 5.70 (1H, brs), 5.97 (2H, s), 6.80 (1H, d, J=7.6Hz), 6.9 (3H, m), 7.40 
(1H, d, J=9.2Hz), 7.80 (1H, d, J=9.2Hz), 8.63 (1H, s) 



[0185] 
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Example 48 

4-(4-Methoxy-3-nitrobenzyl)amino-6-methoxyquinazoline 



5 [0186] 



10 



15 




molecular formula; C 17 H 16 N 4 0 4 
. yield(%); 22 
20 . m.p.( ft C); 205 - 206 (dec.) 

• Mass; 341 (M+1)+ 

• NMRSfCDCy; 

3.93 (3H, s), 3.94 (3H, s), 4.91 (2H, d, J=6.0Hz), 7.07 (1 H, dd, J=8.4Hz, 1 .2Hz), 7.21 (1 H. d, J=1 .2Hz), 7.39 
(1 H, dd, J=9.2Hz, 2.4Hz), 7.63 (1 H, d, J=2.4Hz), 7.75 (1 H, d, J=9.2Hz), 7.82 (1 H, d, J=8.4Hz), 8.03 (1 H, brs), 8.51 
25 (1H,s) 

Example 49 

4-(3,4-Methylenedioxybenzyl)amino-6-methylthioquinazoline 

30 

[0187] 



35 



40 




[0188] 4.12 g (0.0196 mol) of 4-chloro-6-methylthioquinazoIine, 3.70 g (0.0245 mol) of piperonylamine and 3.50 g 
45 (0.0330 mol) of sodium carbonate were mixed with 1 00 ml of isopropyl alcohol. The obtained mixture was heated under 
reflux for 24 hours and distilled under a reduced pressure to remove the solvent. The obtained residue was purified 
by silica gel column chromatography (ethyl acetate/n-hexane) and recrystallized f rom chloroforrn/n-hexaneto give 5.32 
g of the title compound as a pale-yellow crystal. 

so . molecular formula; C 17 H 15 02N 3 S 
. yield(%); 83 
. m.p.(°C); 174-175 
- Mass; 326 (M+H)+ 
NMR8(CDCI 3 ); 

55 2.59 (3H, s), 4.79 (2H, d, J=5.6Hz), 5.93 (2H, s), 6.77 (1H, d, J=8.0Hz), 6.89 (1H, d, J=8.0Hz), 6.94 (1H, s), 

7.62 (1H, dd, J=8.8Hz ( 2.0Hz), 7.75 (1H, d, J=8.8Hz), 7.97 (1H, d, J=2.0Hz), 8.10 (1H, brs), 8.56 (1H, s) 
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Examples 50 to 54 

[0189] The following compounds were prepared in a similar manner to that of Example 49. 
Example 50 

4-(3 1 4-Dichlorobenzyl)aminO'6-methylthioqulnazoline 
[0190] 




molecular formula; C 16 H 13 N 3 SCl2 
• yield(%);85 
. m.p.(°C); 184- 185 
. Mass; 350 (M+H) + 
. NMRSfCDCy ; 

2.61 (3H, s), 4.83 (2H. d, J=5.6Hz), 7.28 (1H, dd, J=8.4Hz, 2.0Hz), 7.40 (1H, d, J=8.4Hz), 7.51 (1H, d, 
J=2.0Hz), 7.64 (1 H, dd, J=8.8Hz, 2.0Hz), 7.76 (1 H, d, J=8.8Hz), 7.97 (1 H, d, J=2.0Hz), 8.1 9 (1 H, brs), 8.55 (1 H, s) 

Example 51 

4-(3-Fluoro-4-methoxvbenzyl)amino-6-methylthioquinazoline 
[0191] 




molecular formula; C 17 H 16 N 3 OSF 
. yield(%); 89 
- m.p.( Q C); 168-169 

Mass; 330 (M+H) + 
. NMR5(CDCI 3 ); 

2.58 (3H, s), 3.90 (3H, s), 4.82 (2H, d, J=5.6Hz), 6.29 (1H, brs), 6.95 (1H, m), 7.13 - 7.18 (2H, m), 7.54 (1H, 
s), 7.63 (1H, d, J=8.8Hz), 7.79 (1H, d, J=8.8Hz), 8.64 (1H, s) 
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Example 52 

4-(Benzimidazol-5-ylmethyl)amino-6-methyrthioquinazoline 
[0192] 




molecular formula; C 17 H 15 N 5 S 
. yield(%); 48 

m.p.(°C); 271 ~ 275 (dec.) 

Mass; 322 (M+H) + 
. NMR6(DMSO-d 6 ); 

2.67 (3H, s), 5.06 (2H, d, J=5.6Hz), 7.47 (1H, d, J=8.4Hz) s 7.68 (1H, d, J=8.8Hz), 7.77 (2H, m), 7.87 (1H, d, 
J=8.8Hz), 8.40 (1H, s), 8.77 (1H, s), 8.84 (1H, s), 10.68 (1H, brs) 

Example 53 

4-[N-(2-Methoxyethyl)'(3 > 4-methylenedioxybenzyl)amino]-6-methylthioquinazoline 
[0193] 




molecular formula; C20H21N3O3S 
- yield(%); 27 
. m.p.(°C); 92 - 93 

Mass; 384 (M+H) + 
. NMR5(CDCl3); 

2.16 (3H, s), 3.35 (3H, s), 3.82 (2H, t, J=5.0Hz), 3.89 (2H, t, J=5.0Hz), 5.01 (2H, s), 5.98 (2H, s), 6.84 (1H, 
d ( J=8.4Hz), 6.89 (1H, d, J=8.4Hz), 6.90 (1H, s), 7.56 (1H, dd, J=8.8Hz, 2.0Hz), 7.66 (1H, d, J=2.0Hz), 7.82 (1H, 
d, J=8.8Hz) 



48 



i 
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Example 54 

4^N-(2-Hydroxyethyl)-(3,4-methylenedioxybenzyl)amino]-6-methyfthioquinazoline 
5 [0194] 



10 



15 




molecular formula; C l9 H 19 N 3 0 3 S 
• yield(%);21 
20 . m.p.(°C); 146 - 147 (dec.) 

Mass; 370 (M+H) + 
. NMR5(CDCl3); 

2.00 (3H, s), 3.93 (2H, t, J=4.2Hz), 4.01 (2H, t, J=4.2Hz), 5.00 (2H, s), 6.01 (2H, s), 6.89 (3H, m), 7.57 (2H, 
m), 7.82 (1H, d, J=9.2Hz), 8.55 (1H, s) 

25 

Example 55 

4-(4-Chloro-3-nrtrobenzyl)amino-6-chloroquinazoline 
30 [0195] 



35 




[0196] 3.00 g (0.015 mol) of 4,6-dichloroquinazoline and 3.80 g (0.0170 mol) of 4-chloro-3-nitrobenzylamine hydro- 
chloride were dissolved in a mixture comprising 100 ml of isopropyl alcohol and 15 ml of triethylamine. The obtained 
solution was heated under reflux for 24 hours and distilled under a reduced pressure to remove the solvent. The residue 
45 was purified by silica gel column chromatography (chloroform/ethyl acetate) and recrystallized from chloroform/n-hex- 
ane to give 4.85 g of the title compound as a pale-yellow crystal. 

molecular formula; C 15 H 10 N 4 O 2 CI 2 
. yield(%);92 
50 . m.p.(°C); 199 - 200 
. Mass; 349 (M+H)+ 
. NMR5(CDCI 3 ); 

4.85 (2H, d, J=6.0Hz), 7.49 (1H, d, J=8.4Hz), 7.61 (1H, dd J=8.4Hz, 2.0Hz), 7.66 (1H, dd, J=8.8Hz, 2.0Hz), 
7.76 (1H, d, J=8.8Hz), 7.96 (1H, d, J=2.0Hz), 8.20 (1H, d, J=2.0Hz), 8.23 (1H, brt, J=6.0Hz), 8.58 (1H, s) 
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Preparative Example 56 



4-(a-Ethoxycarbonyl-3 t 4-methy!enedioxybenzyl)amino-6-chloroquinazoline 



[0197] 



COQBt 



CI 




[0198] 30 ml of 2-propanol, 1 .07 g of triethylamine and 1 .01 g of a-ethoxycarbonyl-3,4-methylenedioxyben2ylamine 
were added to 704 mg of 4,6-dichloroquinazoline. The obtained mixture was refluxed for 4 hours, followed by the 
addition of water. The obtained mixture was extracted with chloroform thrice. The chloroform layers were combined, 
dried over magnesium sulfate and distilled under a reduced pressure to remove the solvent. The residue was recrys- 
tallized (from ethanol/ethyl acetate/hexane) to give 1 .167 g of the title compound. 

molecular formula; C 19 H 16 0 4 C1 
. yield(%);86 
. m.p.(°C); 169-170 

Mass m/e; 386 (M+1) 
• NMR5(CDCI 3 ) ; 

1 .28 (3H, t, J=7.2Hz), 4.27 (2H, m), 5.85 (1 H, d, J=6.4Hz), 5.98 (2H, s), 6.70 (1 H, brs), 6.81 (1 H, d, J=8.8Hz), 
6.99 (2H, m), 7.10 (1H, dd, J=8.8Hz, 2.4Hz), 7.83 (1H, d, J=2.4Hz), 8.85 (1H, d, J=8.8Hz), 8.63 (1H, s) 

Examples 57 to 64 

[0199] The following compounds were prepared in a similar manner to that of Preparative Example 56 or Example 57. 
Example 57 

4-(3,4-M ethyl en edioxybenzy})amino-6-chloroquina20 line 



molecular formula; C 16 H 12 N 3 0 2 CI 

• yield(%); 76 

- m.p.(°C); 199 ~~ 200 
Mass; 314 (M+H) + 

• NMR 8 (CDCI 3 ) ; 

4.76 (2H, d, J=5.6Hz), 5.82 (1H, brs), 5.98 (2H, s), 6.81 (1H, d, J=8.0Hz), 6.87 (1H, d, J=8.0Hz), 6.89 (1H, 



[0200] 
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s), 7.67 (1 H, s), 7.69 (1 H, d, J=8.0Hz), 7.81 (1 H, d, J=8.0Hz), 8.70 (1 H, s) 



Example 58 



4-(3,4-Dichlorobenzyl)amino-6K:hloroquinazoline 



[0201] 




CI 



CI 



CI 



N 



molecular formula; C 15 H 10 N 3 Cl3 
. yield(%);72 
• m.p.(°C);215~ 216 
. Mass; 338 (M+H) + 
. NMR 5 (CDCI3) ; 

4.85 (2H, d, J=5.6Hz), 5.94 (1H, brs), 7.24 (1H, d, J=8.4Hz), 7.43 (1H, d, J=8.4Hz), 7.70 (1H, d, J=9.2Hz), 
7.72 (1H t s), 7.83 (1H, d, J=9.2Hz), 8.68 (1H, s) 

Example 59 

4-(3 > 4-Dimethoxybenzyl)amino-6-chloroquinazoline 



molecular formula; C 17 H l6 N 3 0 2 CI 
. yield(%);73 
• m.p.(°C); 174- 175 
. Mass; 330 (M+H) + 
. NMR5(CDCI 3 ); 

3.87 (6H, s), 4.78 (2H, d, J^S^Hz), 6.85 (1H, d, J=8.0Hz), 6.96 (1H, d, J=8.0Hz), 6.98 (1H, s), 7.34 (1H, 
brs), 7.65 (1H, dd, J=9.2Hz, 2.0Hz), 7.78 (1H, d, J=9.2Hz) f 8.08 (1H, d, J=2.0Hz), 8.65 (1H, s) 



[0202] 
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Example 60 



4-(Benzimida2ol-5-ylmethyl)amino-6-chloroquinazoline 



[0203] 



CI 




molecular formula; C 16 H 12 N 5 CI 
• yield(%);76 

m.p.(°C); 243 ~ 244 (dec.) 

Mass; 310 (M+H) + 
. NMR5(DMSO-d 6 ) ; 

4.89 (2H, d, J=5.6Hz), 7.27 (1 H, d, J=8.4Hz) 7.55 (1 H, d, J=8.4Hz), 7.59 (1 H, s), 7.72 (1 H, d, J=8.8Hz), 7.80 
(1H, dd, J=8.8Hz, 2.4Hz), 8.25 (1H, s), 8.50 (1H, s), 8.53 (1H, d, J=2.4Hz), 9.07 (1H, brt, J=5.6Hz) 

Example 61 

4-(2-Methoxy-2 t 3-dihydrobenzofuran-5-yl)methylamino-6-chloroquinazoline 



molecular formula; C 18 H 16 N 3 0 2 CI (341 .798) 
. yield(%); 53 
. m.p. (°C) ; 178 - 179 

Mass; 342 (MH)+ 
. NMR5(DMSO-d 6 ); 

2.88 (1H, dd, J=2.0Hz, 17.0Hz), 3.28 ~ 3.34 (1H, m), 4.68 (1H, d, J=5.7Hz) ( 5.68 (1H, dd, J=2.0Hz, 6.6Hz), 
6.79 (1H, d, J=8.2Hz), 7.14 (1H, d, J=8.2Hz), 7.24 (1H, s), 7.70 (1H, d, J=9.0Hz), 7.79 (1H, dd, J=2.2Hz, 9.0Hz), 
8.46 (1H, d, J=2.2Hz), 8.48 (1H, s), 8.82 (1H, t, J=5.7Hz) 



[0204] 
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Example 62 



4-(2-Methylbenzimidazol-5-ylmethyl)amino-6-chloroquinazoline 



[0205] 




Me 



molecular formula; C 17 H 14 N 5 CI 
. yield(%);17 
• m.p.(°C); 273 ~ 274 (dec.) 

Mass; 324 (M+H) + 
. NMR5(DMSO-d 6 ); 

2.71 (3H, s), 4.94 (2H, d, J=5.6Hz), 7.48 (1H, d, J=8.4Hz), 7.63 (1H, d, J=8.4Hz), 7.70 (1H, s), 7.77 (1H, d, 
J=8.8Hz), 7.86 (1H, dd, J=8.8Hz, 2.0Hz), 8.58 (1H, s), 8.65 (1H, d, J=2.0Hz), 9.65 (1H, brs) 

Example 64 

4-(3,4-Methylenedioxybenzyl)amino-6-ethoxyquinazoline 



molecular formula; C l8 H 17 N 3 0 3 
. yield(%);44 
. m.p.(°C); 190-191 

Mass; 324 (M+H)+ 
• NMR5(CDCI 3 ); 

1.46 (3H, t t J=6.8Hz), 4.10 (2H, q, J=6.8Hz), 4.77 (2H, d, J=5.2Hz), 5.68 (1H f brs), 5.97 (2H, s), 6.80 (1H, 
d, J=8.0Hz), 6.87 - 6.92 (3H, m), 7.39 (1H, dd, J=9.2Hz, 2.8Hz), 7.79 (1H, d, J=9.2Hz), 8.62 (1H, s) 



[0206] 
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Example 65 

4-(3,4-Methytenedioxybenzyl)amino-6-cyanoquinazoline 
5 [0207] 



10 



15 




[0208] 15 ml of isopropyl alcohol, 75 mg of triethylamine and 125 mg of piperonylamine were added to 140 mg of 
4-chloro-6-cyanoquinazoline. The obtained mixture was heated under reflux for 5 hours and filtered to recover a pre- 
cipitate. This precipitate was introduced to a silica gel column, followed by eluting with ethyl acetate to give 200 mg of 
20 the title compound. 

molecular formula; C 17 H 12 N 4 0 2 
- yield(%);89 

m.p.(°C); 243 ~ 244 
25 . Mass; 305 (M+1) + 
. NMR5(DMSO-d 6 ) ; 

4.67 (2H, d, J=5.6Hz), 5.96 (2H, s), 6.84 (2H, s), 6.95 (1 H, s), 7.77 (1 H, d, J=8.4Hz), 8.56 (1 H, s), 8.89 (1 H, 
s), 9.04(1 H,br) 

30 Examples 66 to 87 

[0209] The following compounds were prepared in a similar manner to that of Example 65. 

Example 67 

35 

4-(Benzimidazol-5-yl)methylamino-6-cyanoquinazoline 
[0210] 

40 



f{ 



45 




50 

molecular formula; C 17 H 12 N 6 
. yield(%);68 
• m.p.(°C); 274 - 277 
55 . Mass; 301 (M+1) + 
. NMR5(DMSO-d 6 ); 

4.88 (2H, d, J=5.6Hz), 7.21 - 7.24 (1 H, m), 7.35 - 7.76 (2H t m), 7.78 (1 H t d, J=8.8Hz), 7.06 (1 H, dd, J=8.8Hz, 
1.6Hz) t 8.15 (1H, s), 8.57 (1H, s), 8.92 (1H, s), 9.14 (1H, m), 12.32 (1H, m) 
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Example 68 



4-(3,4-Methylenedioxvbenzyl)amino-6-ethoxycarbonylquinazoline 



[0211] 



EtOOC 




N 



molecular formula; C 19 H 17 N 3 0 4 
. yield(%);48 
. m.p.(°C); 156-157 
• Mass; 352 (M+H) + 
. NMR 5 (CDCy ; 

1.43 (3H, t, J=7.2Hz), 4.44 (2H, q, J=7.2Hz), 4.79 (2H, d, J=5.2Hz), 5.98 (2H, s), 6.14 (1H, brs), 6.82 (1H, 
d, J-8.0HZ), 6.89 (1H, d, J=8.0Hz), 6.90 (1H, s), 7.87 (1H, d, J=8.8Hz), 8.33 (1H, d, J=8.8Hz), 8.46 (1H, s), 8.74 
(1H, s) 

Example 69 

4-(3,4-Methylenedioxybenzyl)amino-6-methylquinazoline 



molecular formula; C 17 H 15 N 3 02 
. yield(%);68 

m.p.(°C); 203 ~ 204 
- Mass; 294 (M+H) + 
■ NMR 6 (CDCI 3 ); 

2.49 (3H, s), 4.76 (2H, d, J=5.6Hz), 5.79 (1 H, brs), 5.96 (2H, s), 6.81 (1 H, d, J=8.0Hz), 6.88 (1 H, d f J=8.0Hz), 
6.91 (1H, s), 7.44 (1H, s), 7.57 (1H, d, J=8.4Hz), 7.76 (1H, d, J=8.4Hz), 8.66 (1H, s) 



[0212] 
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Example 70 



4-(3,4-Methylenedioxybenzyl)amino-6,7-dimethoxyquinazoline 



[0213] 



MeO 



MeO 




molecular formula; C 18 H 17 N 3 0 4 
. yie!d(%); 77 
• m.p. (°C); 221 - 222 
. Mass; 340 (M+H)+ 
. NMR5(DMSO-d 6 ) ; 

3.88 (3H, s), 3.89 (3H, s), 4.68 (2H, d, J=6.0Hz), 5.97 (2H, s), 6.85 (2H, s), 6.94 (1H, s), 7.09 (1H, s), 7.64 
(1 H, s), 8.33 (1 H, s), 8.37 (1 H, t, J=6.0Hz) 

Example 71 

4-(3 > 4-Methylenedioxyben2yl)amino-6,8-dimethoxyquinazoline 



• . molecular formula; C 18 H 17 N 3 0 4 
. yield(%); 88 

• m.p.(°C);217~ 218 
. Mass; 340 (M+H) + 

. NMR8(CDCI 3 ); 

3.89 (3H, s), 4.01 (3H P s), 4.77 (2H, d, J=5.2Hz), 5.63 (1H, brs), 5.97 (2H, s), 6.42 (1H, d, J=2.4Hz), 6.77 
(1 H, d, J=2.4Hz), 6.80 (1 H, d, J=7.6Hz), 6.88 (1 H, dd, J=7.6Hz, 1 .6Hz), 6.92 (1 H, d, J=1 .6Hz), 8.65 (1 H, s) 



[0214] 




MeO 
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Example 72 



A-CS^-MethytenedioxybenzyQainino-S.e-dimethoxyquinazoline 



[0215] 



HeO 




molecular formula; C 18 H 17 N 3 0 4 
■ yield(%);74 
. m.p.(°C); 122- 123 

Mass; 340 (M+1) + 
. NMR5(CDCl3); 

3.97 (6H, s), 4.77 (2H, d, J=5.2Hz), 5.97 (2H, s), 6.81 (1 H, d, J=8.0Hz), 6.86 (1 H, dd, J=8.0Hz, 1 .6Hz), 6.88 
(1H, d, J=1.6Hz), 7.49 (1H, d, J=8.8Hz), 7.82 (1H, d, J=8.8Hz), 8.51 (1H, s), 8.64 (1H, brs) 

Example 73 

4-(3,4-Methylenedioxybenzyl)amino-6'acetamido-7-methoxyquinazoline 



molecular formula; C 19 H 18 N 4 0 4 
. yleld(%);66 

• m.p.(°C); 164- 165 < 
. Mass; 367 (M+H) + 
. NMR 6 (CDCI3) ; 

2.26 (3H, s), 4.04 (3H, s), 4.76 (2H, d, J=5.6Hz), 5.95 (2H, s), 6.22 (1H, brs), 6.77 (1H, d, J=8.0Hz), 6.85 
(1H, d, J=8.0Hz), 6.89 (1H, s), 7.31 (1H, s), 8.02 (1H, brs), 8.59 (1H, s), 8.81 (1H, s) 



[0216] 
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Example 74 



4-(3,4-Methylenedioxybenzyi)amino-6-methyfthio-7-methoxyquinazoline 



[0217] 



UeO 



MeS 




molecular formula; C 18 H 17 N 3 0 3 S 
. yield(%); 39 
. m.p.(°C) ; 200 - 205 (dec.) 
• Mass; 356 (M+H) + 
. NMR5(CDCI 3 ); 

2.50 (3H t s), 4.01 (3H, s), 4.78 (2H, d, J=5.6Hz), 5.95 (2H, s), 6.13 (1H t brs), 6.79 (1H, d, J=8.0Hz), 6.88 
(1H, d, J=8.0Hz), 6.91 (1H, s), 7.15 (1H, s), 7.33 (1H ( s), 8.56 (1H, s) 

Example 75 

4-(3,4-Methylededioxybenzyl)aminoquinazoline 
[0218] 



molecular formula; C 16 H 13 N 3 02 
. yleld(%);69 

- m.p. (°C); 197-198 

- Mass; 280 (M+H) + 
. NMR6(CDCI 3 ); 

4.78 (2H, d, J=5.2Hz), 5.85 (1H, brs), 5.96 (2H, s), 6.80 (1H, d, J=8.0Hz), 6.88 (1H, d, J=8.0Hz), 6.91 (1H, 
s), 7.46 (1H, t, J=8.0Hz), 7.68 (1H, d, J=8.0Hz), 7.75 (1H, t, J=8.0Hz), 7.87 (1H, d, J=8.0Hz), 8.71 (1H, s) 
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Example 76 



4-(3,4-Methylededioxybenzyt)amino-8-methoxyquina2olme 



[0219] 




MeO 



molecular formula; C 17 H 15 N 3 0 3 
. yield(%); 76 

m.p.(°C); 195-196 
. Mass; 310 (M+H)+ 
. NMR6(CDCl3); 

4.03 (3H, s), 4.78 (2H, d, J=5.6Hz), 5.94 (2H, s), 6.77 (1H, d, J=8.0Hz), 6.89 (1H, d, J=8.0Hz), 6.92 (1H, s), 
6.95 (1H, brs), 7.12 (1H, d, J=8.0Hz), 7.39 (1H, t, J=8.0Hz), 7.48 (1H, d, J=8.0Hz), 8.70 (1H, s) 

Example 77 

4-(3 l 4-Methylenedioxybenzyl)amino>7'Chloroquinazoline 



molecular formula; C 21 H22N30 2 CI 
. yield(%);62 

• m.p.(°C);209~210 
. Mass; 314 (M+H)+ 

• NMR5(CDCI 3 ); 

4.77 (2H, d, J=5.6Hz), 5.95 (2H, s), 6.78 (1H, d, J=8.0Hz), 6.88 (1H, d, J=8.0Hz), 6.92 (1H, s), 7.39 (1H, dd, 
J=8.8Hz, 2.0Hz), 7.4 (1H, brs), 7.83 (1H, d, J=2.0Hz), 7.96 (1H, d, J=8.8Hz), 8.63 (1H, s) 



[0220] 
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Example 78 



4-(3,4-Methylenedioxybenzyl)aminohenzo[g]quinazoline 



[0221] 




N 



molecular formula; C 20 H 15 N 3 O2 (329) 

• yield(%);45 

. m.p.(°C); 265 (dec.) 

• Mass; 330 (M+1) + 

. NMR5(DMSO-d 6 ); 

4.92 (2H, d, J=6.0Hz), 5.97 (2H, s), 6.88 (1H, d, J=8.0Hz), 6.94 (1H, dd, J=8.0Hz, 1.6Hz), 7.06 (1H, d, 
J=1.6Hz), 7.68 - 7.81 (2H, m), 8.11 (1H, d, J=8.4Hz), 8.21 (1H, d, J=8.4Hz), 8.33 (1H, s), 8.90 (1H, s), 9.36 (1H, 
s), 11.09 (1H, br) 

Example 79 

4-(3 t 4-Methylenedioxybenzyl)amino-6 t 7'rTiethyleriedioxyquinazoline 



molecular formula; C 17 H 13 N 3 0 4 (323) 
• yield(%);55 
. m.p.(°C); 229 - 231 

Mass; 324 (M+1) + 
. NMR8(DMSO-d 6 ); 

4.62 (2H, d, J=5.6Hz), 5.94 (2H, s), 6.16 (2H, s), 6.79 (1H, d, J=8.0Hz), 6.82 (1H, dd, J=8.0Hz, 2.0Hz), 6.89 
(1 H, d, J=2.0Hz), 7.06 (1 H, s), 7.68 (1 H, s), 8.26 (1 H, brt, J=5.6Hz), 8.28 (1 H, s) 



[0222] 




60 



EP 0 607 439 B1 

Example 80 

^O^.S-TrimethoxybenzyQamino-S.y-methylenedioxyquinazoline 
[0223] 




molecular formula; C 19 H 19 N 3 0 5 (369) 
. yield(%);59 
. m.p.(°C) ; 240 -241 
. Mass; 370 (M+1) + 
. NMR5(DMSO-d 6 ) ; 

3.61 (3H, s), 3.70 (6H, s), 4.65 (2H, d, J=6.0Hz), 6.16 (2H, s), 6.675 (2H, s), 7.06 (1H, s), 7.72 (1H, s), 8.23 
(1H, brt t J=6.0Hz), 8.30 (1H, s) 

Example 81 

2-Methyl-4-(3 1 4-methylenedioxybenzyl)amino-6,7 t 8-trimethoxyquinazoline 
[0224] 




MeO 



molecular formula; C 2 oH2iN 3 0 5 
. yield(%); 58 
. m.p.(°C); 190-191 
• Mass; 384 (M+H)+ 
■ NMR5(CDCI 3 ) ; 

2.67 (3H, s), 3.93 (3H, s), 4.01 (3H, s), 4,11 (3H, s), 4.77 (2H, d, J=5.2Hz), 5.96 (2H, s), 6.70 (1H, s) 6.79 
(1H, d, J=7.6Hz), 6.89 (1H, d, J=7.6Hz), 6.93 (1H, s) 
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Example 82 



2'lsopropyt-4-(3 l 4-methylenedioxyben2yl)aminO'6-methoxyquinazoline 



[0225] 



UeO 




He 



molecular formula; C20H21N3O3 
. yield(%);84 
. m.p.(°C); 157-158 

Mass; 352 (M+1)+ 

NMR 5 (CDCI3); 

1.36 (6H, d, J=6.8Hz), 3.15 (1H, septet, J=6.8Hz), 3.88 (3H, s), 4.81 (2H, d, J=5.6Hz), 5.94 (2H, s), 6.78 
(1H, d, J=8.0Hz), 6.91 (1H, dd, J=8.0Hz, 2.0Hz), 6.96 (1H, d, J=2.0Hz), 6.99 (1H, brd, J=2.4Hz), 7.32 (1H, dd, 
J=9.2Hz, 2.4Hz), 7.79 (1H, d, J=9.2Hz) 

Example 83 

2-(2-Propoxyphenyl)-4-(3,4-methylenedioxybenzyl)amino-6>chloroquinazoline 



molecular formula; C25H22N3O3CI 
. yield(%);20 
. m.p.(°C); 208 ~ 209 
- Mass; 446 (M+1) + 
• NMR 8 (CDCI3) ; 

0.97 (3H,t, J-7.6HZ), 1.71 - 1.81 (2H,m),4.01 (2H, t, J=6.4Hz), 4.81 (2H, brs), 5.80 (1H, br), 5.96 (2H, s), 
6.79- 7.86(1 OH, m) 



[0226] 
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Example 84 



2-(2-Propoxyphenyl)-4-(3,4-methylenedioxybenzyl)aminoquina2oline 



[0227] 




0 



molecular formula; C25H23N3O3 (413) 
. yield(%); 1 5 
. m.p. (°C); 130 - 131 
. Mass; 414 (M+1)+ 
- NMR8(CDCI 3 ); 

0.96 (3H, t, J=7.2Hz), 1.71 ~ 1.77 (2H, m), 4.00 (2H, t, J=6.4Hz), 4.83 (2H, s), 5.95 (2H, s), 6.77 ~ 7.93 
(12H, m) 

Example 86 

4-(3 t 4-Methylenedioxybenzyl)oxy-6 ) 7 ) 8-trimethoxyquinazoline 



molecular formula; C ig H 18 N 2 0 6 

• yleld(%);49 

• m.p. (°C) ; 141 ~ 142 
. Mass; 371 (M+H) + 

. NMR5(CDCI 3 ); 

3.97 (3H, s) f 4.05 (3H, s), 4.1 3 (3H, s), 5.53 (2H, s), 5.99 (2H, s), 6.84 (1 H, d, J=8.0Hz), 7.00 (1 H, dd, J=8.0Hz, 
2.0Hz), 7.02 (1H, d, J=2.0Hz), 7.20 (1H, s), 8.74 (1H, s) 



[0228] 




UeO 
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Example 87 

4-(3,4-Methytenedioxybenzyl)oxy-6-methy[thioquinazoline 
5 [0229] 



10 



15 




molecular formula; C 17 H 14 N 2 0 3 CI 
. yield(%); 69 
. m.p.(°C); 104-105 
20 . Mass; 327 (M+H) + 
. NMR5(CDCl3); 

2.59 (3H, s), 5.56 (2H, s), 6.00 (2H, s), 6.85 (1H, d, J=8.0Hz), 7.01 (1H, dd, J=8.0Hz, 1.6Hz), 7.03 (1H, d, 
J=1.6Hz), 7.72 (1H, dd, J=8.8Hz, 1.6Hz), 7.88 (1H, d, J=8.8Hz), 7.89 (1H, d, J=1.6Hz), 8.78 (1H, s) 

25 Example 89 

2,6-Dimethoxy*4-(3 > 4-methylenedioxybenzyl)aminoquinazoline 

[0230] 



35 




[0231] 3.75 g (24.8 mmol) of piperonylamine was added to a solution of 2.00 g (8.26 mmol) of the 2,4,6-trimethox- 
yquinazoline prepared in Example 88 in dimethyl sulfoxide (15 ml). The obtained mixture was stirred under heating at 
150 to 160°C. After one hour, the reaction mixture was purified by silica gel column chromatography (ethyl acetate/n- 
^5 hexane) and recrystallized from ethyl acetate/n-hexane to give 0.50 g of the title compound as a pale-yellow crystal. 

molecular formula; C 18 H 17 N 3 0 4 
• yield(%); 18 
. m.p. (°C) ; 166- 167 
so . Mass; 340 (M+1) + 
. NMR5(CDCl3); 

3.89 (3H, s), 4.03 (3H, s), 4.77 (2H, d, J=5.2Hz), 5.94 (2H, s), 6.76 (1H, d, J=8.0Hz), 6.89 (1H, dd, J=8.0Hz, 
1.2Hz), 6.93 (1H, d, J=1.2Hz), 7.29 (1H, dd, J=8.8Hz, 2.8Hz), 7.32 (1H, brs), 7.59 (1H, d, J=8.8Hz) 



64 



EP 0 607 439 B1 

Example 91 

2-Benzyloxy-4-(3,4^ethylenedioxybenzyl)aniino-6-methoxyquinazoline 
[0232] 




[0233] 1 .25 g (8.27 mmol) of piperonylamine was added to a solution of 1 .00 g (2.69 mmol) of the 2,4-bisbenzyloxy- 
6-methoxyquinazoline prepared in Example 90 In dimethyl sulfoxide (10 ml). The obtained mixture was stirred at 160 
to 180 P C. After one hour, the reaction mixture was purified by silica gel column chromatography (ethyl acetate/n- 
hexane) and recrystallized from ethyl acetate/n-hexane to give 0.20 g of the title compound as a colorless needle. 

molecular formula; C 2 4H 21 N30 4 
. yield(%);18 
. m.p.(°C); 163-164 
. Mass; 416 (M+H) + 
. NMRS(CDCI 3 ); 

3.86 (3H, s), 4.75 (2H, d, J=5.2Hz), 5.49 (2H, s), 5.68 (1H, brs), 5.96 (2H, s), 6.79 (1H, d, J=8.0Hz), 6.84 - 
6.87 (3H, m), 7.28 - 7.36 (4H, m), 7.51 ~~ 7.53 (2H, m), 7.63 (1 H, d, J=9.2Hz) 

Example 92 

2 > 6-Dichloro-4-(3,4-methylenedioxybenzyl)aminoquinazoline 
[0234] 




[0235] A mixture comprising 3.6 g of 2,4,6-trichloroquinazoline, 2.4 g of piperonylamine, 1 .6 g of triethylamine and 
50 ml of isopropyl alcohol was heated under reflux for 1 .5 hours and hot-filtered to give 5.2 g of the title compound as 
a filter cake. 

molecular formula; C 16 H 11 N 3 0 2 CI 2 
. yield(%);98 
. m.p.(°C);215 
- Mass; 349 (M+1) + 
. NMR8(DMSO-D 6 ); 

4.61 (2H, s), 5.97 (2H, s), 6.85 (2H, s), 6.95 (1H, s) t 7.63 (1H, d, J=8.8Hz), 7.80 (1H, dd, J=8.8Hz, 2.4Hz), 
8.45 (1H, d t J=2.4Hz), 9.24 (1H, br) 
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Example 93 

2-Chloro-4-(3 > 4-methylenedioxyben2yl)amino-6-cyanoquinazoline 
5 [0236] 



10 



15 




[0237] 35 ml of isopropyl alcohol, 900 mg of tri ethyl amine and 1 .35 g of piperonylamine were added to 2 g of 
2,4-dichloro-6-cyanoquinazoline. The obtained mixture was heated under reflux for 1 .5 hours and hot-filtered to recover 
20 a precipitate. Thus, 2.4 g of the title compound was obtained. 

molecular formula; C l7 H 11 N 4 0 2 CI 
. yield(%);79 

m.p.(°C); 234 ~ 236 (dec.) 
25 . Mass; 339 (M+1) + 
NMR5(DMSO-d 6 ); 

4.63 (2H, d, J=5.6Hz), 5.97 (2H, s), 6.86 (2H, s), 6.97 (1H, s), 7.72 (1H, d, J=8.4Hz), 8.10 (1H, dd, J=8.4Hz, 
1.8Hz), 8.90 (1H, d, J=1.8Hz), 9.50 (1H, br) 

30 Example 94 

2-Chloro-4-(3-chloro-4-methoxybenzyl)amino-6-cyanoquinazoline 

[0238] 

35 



40 




45 

[0239] 3.9 g of 3-chloro-4-methoxybenzylamine, 3.97 g of triethylamine and 200 ml of 2-propanol were added to 4 
g of 2 ( 4-dichloro-6-cyanoquinazoline. The obtained mixture was refluxed for 30 minutes, cooled to room temperature 
and filtered to recover a crystalline precipitate. The precipitate was washed with water and chloroform successively to 
give 5.563 g of the title compound. 

50 

molecular formula; C 17 H 12 N 4 OCl2 
- yield(%);87 
. m.p.(°C); 264 ~ 266 
Mass m/e; 359 (M+1) 
55 . NMR5(CDCI 3 ) ; 

3.90 (3H, s), 4.73 (2H, d, J=5.2Hz), 6.92 (1 H, d, J=8.4), 7.33 (1 H, dd t J=8.4Hz, 2.0Hz), 7.45 (1 H, d, J=2.0Hz), 
7.74 (1H, d, J=8.4Hz), 7.83 (1H, dd, J=8.4Hz, 1.6Hz), 8.78 (1H, d, J=1.6Hz), 8.85 (1H, brs) 
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Examples 95 to 1 05 



[0240] The following compounds were prepared in a similar manner to those of Examples 88 to 94. 



Example 95 



2-Chloro-4-(3 t 4-methylenedioxybenzyl)amino-6 t 7 > 8-trimethoxyquinazoline 



[0241] 



MeO 



MeO 




MeO 



molecular formula; C ig H 18 N 3 0 5 CI 
. yield(%);50 
- m.p.(°C); 193-194 
. Mass; 404 (M+H) + 
. NMR5(CDCI 3 ) ; 

3.94 (3H, s), 4.03 (3H, s), 4.10 (3H, s), 4.75 (2H, d, J=5.2Hz), 5.65 (1H, brs), 5.98 (2H, s), 6.59 (1H, s), 6.81 
(1H, d, J=8.0Hz), 6.89 (1H, d, J=8.0Hz), 6.91 (1H, s) 

Example 96 

2-Chloro-4-(3-chloro-4-methoxybenzyl)amino-6 < 7,8-trimethoxyquinazoline 



molecular formula; C ig H ig Cl2N304 
. yield(%); 45 

- m.p.(°C); 199 - 200 

- Mass; 424 (M+1) + 
. NMR5(CDCl3); 

3.89 (3H, s), 3.95 (3H, s), 4.02 (3H, s), 4.08 (3H t s), 4.76 (2H, d, J=5.6Hz), 6.39 (1H, brs), 6.83 (1 H,'s), 6.89 
(1H, d, J=8.3Hz), 7.31 (1H, dd, J=8.4Hz, 2.0Hz), 7.40 (1H, d, J=2.0Hz) 



[0242] 




MeO 
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Example 97 



2-Chloro-4-(3 ? 4H7iethylenedioxybenzyl)afnino-6 t 7-dimethoxyquinazoline 



[0243] 



WeO 



MeO 




molecular formula; C 18 H 16 N 3 0 4 CI 
yjeld(%); 97 

- m.p.(°C); 177- 178 
. Mass; 374 (M+H) + 

- NMR5(CDCI 3 ); 

3.95 (3H, s), 3.97 (3H, s), 4.75 (2H, d, J=5.2Hz), 5.74 (1 H, brt, J=5.2Hz), 5.97 (2H, s), 6.80 (1 H. d, J=8.0Hz), 
6.81 (1H, s), 6.88 (1H, dd f J=8.0Hz, 2.0Hz), 6.91 (1H, d, J=2.0Hz), 7.14 (1H, s) 

Example 98 

2-Chloro-4-(3 > 4-methylenedioxybenzyl)amino-6-methoxyquinazoline 



yield(%); 80 
m.p.(°C); 202 ~ 203 
Mass; 344 (M+1) + 
NMR8(COCI 3 ); 

3.91 (3H, s), 4.77 (2H, d, J=5.6Hz), 5.94 (2H, s), 6.76 (1 H, d, J=8.0Hz), 6.91 (1 H, dd, J=8.0Hz, 1 .6Hz), 6.95 
(1H, d, J=1.6Hz), 7.35 (1H, dd, J=9.2Hz, 2.8Hz), 7.46 (1H, brd, J=2.8Hz), 7.69 (1H, d, J=9.2Hz), 7.90 (1H, brs) 



[0244] 




molecular formula; C 17 H 14 N 3 0 3 CI 
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Example 99 



2-Chloro-4-(3-chloro-4-methoxybenzyl)amino-6-methoxyquinazoline 



[0245] 




CI 



HeO 



OMe 



molecular formula; C 17 H 15 N 3 0 2 CI 2 
. yield(%); 88 
• m.p.(°C); 171 ~ 172 
- Mass; 364 (M+1) + 
. NMR 6 (DMSO); 

3.83 (3H, s), 3.88 (3H, s), 4.68 (2H, d, J=5.6Hz), 7.13 (1H, d, J=8.8Hz), 7.33 (1H, dd, J=2.4Hz, 8.8Hz) t 7.44 
(1 H, dd, J=2.8Hz, 9.2Hz), 7.46 (1 H, d, J=2.4Hz), 7.58 (1 H, d, J=9.2Hz), 7.72 (1 H, d, J=2.8Hz), 9.05 (1 H , t, J=5.6Hz) 

Example 100 

2,6-Dichloro-4-benzylaminoquinazoline 
[0246] 



molecular formula; C 15 H 11 N 3 CI 2 

• yield(%); 77 

. m.p.(°C); 227 ~~ 228 

• NMR5(CDCI 3 ); 

4.85 (2H, d, J=5.2Hz), 5.97 (1H, brs), 7.33 - 7.43 (5H t m), 7.62 (1H, d, J=2.0Hz), 7.68 (1H, dd, J=8.8Hz, 
2.0Hz). 7.74 (1H, d, J=8.8Hz) 




69 



EP 0 607 439 B1 



Example 101 



2,6-Dichloro-4-[2-(3 > 4-methylenedioxyphenyl)ethyl]aminoquina2onne 



[0247] 



CI 




R 



CI 



molecular formula; C 17 H 13 N 3 02Cl2 
. yield(%);71 
. m.p.(°C) ; 228 - 229 
. NMR 5 (DMSO-d 6 ); 

2.88 (2H, t, J=7.4Hz), 3.68 (2H, m), 5.96 (2H, s), 6.70 (1 H, dd, J=8.0Hz, 1 .6Hz), 6.81 (1 H, d, J=8.0Hz), 6.87 
(1 H, d t J=1 .6Hz), 7.63 (1 H, d, J=8.8Hz), 7.80 (1 H, dd, J=8.8Hz, 2.0Hz), 8.40 (1 H, d, J=2.0Hz), 8.86 (1 H, d, J=5.2Hz) 

Example 1 02 

2,6-Dichloro-4-(3-chloro-4-methoxybenzyl)aminoquinazoline 



molecular formula; C 16 H 12 N 3 OCI 3 

• yield(%);93 

- m.p.(°C); 207 ~ 208 
Mass m/e; 368 (M+1) 

• NMR 6 (CDCy ; 

3.90 (3H, s), 4.73 (2H, d, J=5.6Hz), 6.91 (1 H, d, J=8.4Hz), 7.32 (1 H, d, J=8.4Hz, 2.0Hz), 7.45 (1 H, d, J=2.0Hz), 
7.62 (1H, dd, J=8.8Hz, 2.0Hz), 7.66 (1H, d, J=8.8Hz), 8.07 (1H, brs), 8.16 (1H, d, J=2.0Hz) 



[0248] 
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Example 103 



2,6-Dichtoro-4-(benzimidazol-5-yl)methylaminoquina2oline 



[0249] 



CI 




molecular formula; C 16 H 11 N 5 CI 2 (344.205) 



. yield(%); 81 
• m.p.(°C); >290 
. Mass; 344 (M+1)+ 
. NMR 5 (DMSO); 

4.85 (2H, d, J=6.0Hz), 7.25 (1H, dd, J=1.6Hz, 6.4Hz), 7.57 (1H, d, J=6.4Hz), 7.60 (1H, s), 7.66 (1H, d, 

J=8.8Hz), 7.83 (1H, dd, J=2.0Hz, 8.8Hz), 8.21 (1H, s), 8.44 (1H, brs), 8.52 (1H, d, J=2.0Hz), 9.37 (1H, t, J=6.0Hz) 

•* 

Example 1 04 

2-Chloro-4-(benzimidazol-5-yl)methylamino-6-cyanoquinazoline 



molecular formula; C 17 H 11 N 6 CI (334.5) 
. yield(%); 58 
. m.p.(°C); >290 
. Mass; 335 (M+1) + 
. NMR6(DMSO-d 6 ); 

4.81 (2H, s), 7.21 - 7.68 (3H, m), 7.73 (1H, d, J=8.8Hz), 8.10 (1H, d, J=8.8Hz) ( 8.17 (1H, s), 8.91 (1H, s), 



[0250] 




9.55 (1H, br) 
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Example 1 0S 



2-Chloro-4-[N-(2-hydroxvethyl)-(3,4-methylenedioxybenzvl)aminol-6,7,8-trimethoxyquina2oline 



[0251] 



HO 




MeO 



MeO 



MeO 



molecular formula; C 2 iH22N 3 0 6 CI 
yield(%);55 
Mass; 448 (M+H) + 
NMRSfCDCy; 

3.38 (3H, s), 3.88 (2H, t, J=4.4Hz). 4.01 (2H, t, J=4.4Hz), 4.03 (3H, s), 4.07 (3H, s), 4.92 (2H, s), 6.01 (2H, 
s), 6.88 ~ 6.91 (3H, m), 7.00 (1H, s) 

Example 106 

2-ForTnyl-4-(3 t 4-methylenedioxybenzyl)amino-6-chloroquinazoline 



[0253] 0.50 g (0.0013 mol) of 2-ethoxycarbonyl-4-(3,4-methylenedioxybenzyl)amino-6-chloroqulnazollne was dis- 
solved in a solvent mixture comprising 20 ml of methylene chloride and 20 ml of tetrahydrofuran. 2.6 ml of a 1.0 M 
solution of diisobutylaluminum hydride in toluene was dropped into the solution prepared above at -78°C under stirring. 
The obtained mixture was stirred at -78°C for several hours, followed by the addition of 20 ml of methanol. The obtained 
mixture was distilled under a reduced pressure to remove the solvent. The residue was purified by silica gel column 
chromatography and recrystallized from ethyl acetate/n-hexane to give 0.23 g of the title compound as a pale-yellow 
crystal. 

• yield(%); 52 

• m.p.(°C); 200 - 202 (dec.) 

• Mass; 342 (M+1)+ 
. NMR5(CDCl3); 

4.86 (2H, d, J=5.2Hz), 5.98 (2H, s), 6.81 (1H, d, J=7.6Hz), 6.90 (1H, d, J=7.6Hz), 6.92 (1H, s), 7.72 (1H, d, 
J=2.0Hz), 7.77 (1H, dd, J=8.8Hz. 2.0Hz), 8.01 (1H, d, J=8.8Hz), 10.05 (1H, s) 



[0252] 
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Example 107 

2-Ethoxycart)Qnyl'4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 
5 [0254] 



10 



15 




[0255] 2.72 g (0.01 00 mol) of 2-ethoxycarbonyl-4 1 6-dichloroquinazoline, 1 .75 g (0.01 1 6 mol) of piperonylamine and 
1 .60 g (0.01 51 mol) of sodium carbonate were mixed with 1 00 ml of isopropyl alcohol. The obtained mixture was heated 
20 under reflux for 24 hours and distilled under a reduced pressure to remove the solvent. The residue was purified by 
silica gel column chromatography and recrystallized from chloroform/n-hexane to give 3.56 g of the title compound as 
a colorless needle. 

molecular formula; C 19 H 16 N 3 0 4 CI 
25 . yleld(%);92 

• m.p.(°C);212~- 213 
Mass; 386 (M+H)+ 

• NMR5(CDCI 3 ); 

1.49 (3H, t, J=7.2Hz). 1.54 (2H, q, J=7.2Hz), 4.83 (2H, d, J=5.6Hz). 5.96 (1H. brs), 5.97 (2H, s), 6.80 (1H, 
30 d, J=8.0Hz), 6.91 (1H, dd, J=8.0Hz, 1.6Hz), 6.97 (1H, d, J=1.6Hz), 7.70 (1H, d, J=2.0Hz), 7.72 (1H, dd, J=8.8Hz, 

2.0Hz), 8.00 (1H,d, J=8.8Hz) 

Examples 108 to 111 

35 [0256] The following compounds were prepared in a similar manner to that of Examples 106 or 1 07. 
Example 108 

2»Ethoxycarbonyl-4-(3-chloro-4-methoxybenzyl)amino-6-chloroquinazoline 

40 

[0257] 



45 



50 




molecular formula; C 19 H 17 N30 3 CI 2 

yield(%);88 
55 . m.p.(°C); 185- 186 
. Mass; 406 (M+1) + 
. NMR5(CDCI 3 ) ; 

1.49 (3H, t, J=7.2Hz), 3.90 (3H, s), 4.54 (2H, q, J=7.2Hz), 4.84 (2H, d, J=5.2Hz), 6.09 (1H, brs), 6.90 (1H, 
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d, J=8.4Hz), 7.33 (1H, dd, J=8.4Hz, 2.4Hz), 7.48 (1H, d, J=2.4Hz), 7.72 (1H, dd, J=8.8Hz, 2.4Hz), 7.74 (1H, d, 
J=2.4Hz), 7.99 (1H, d, J=8.8Hz) 

Example 109 

2-Ethoxycart>onyl-4-(3,4-methylenedioxybenzyl)amin^ 
[0258] 




WeO 



molecular formula; C^H^^Oy 

yield (%); quantitative 

m.p.(°C); 163-165 (dec.) 
. Mass; 442 (M+1) + 
• NMRSCCDCy ; 

1 .45 (3H, t, J=7.2Hz), 3.94 (3H, s), 4.02 (3H, s), 4.18 (3H, s), 4.46 (2H, q, J=7.2Hz), 4.80 (2H, d, J=5.2Hz), 
5.89 (1 H, bit, J=5.2Hz), 5.94 (2H, s), 6.74 (1 H, d, J=7.6Hz), 6.76 (1 H, s), 6.86 (1 H, dd, J=7.6Hz, 1 .6Hz), 6.94 (1 H, 
d, J=1.6Hz) 

Example 1 1 0 

2-Ethoxycarbonyl-4-(3-chloro-4-methoxybenzyl)amino-6-methoxyquinazoline 
[0259] 




molecular formula; C^H^^O^I 
■ yield(%);73 

• m.p.(°C); 192- 193 

• Mass; 402 (M+1) + 
. NMR5(CDCl3); 

1 .49 (3H, t t J=7.2Hz), 3.90 (3H, s), 3.91 (3H, s), 4.53 (2H, q, J=7.2Hz), 4.86 (2H, d, J=5.6Hz), 5.90 (1 H, brt, 
J=5.6Hz), 6.90 (1H, d, J=8.4Hz), 6.96 (1H, d, J=2.4Hz), 7.36 (1H, dd, J=8.4Hz, 2.4Hz), 7.44 (1H, dd, J=9.2Hz, 
2.4Hz), 7.49 (1H, d, J=2.4Hz), 8.00 (1H, d, J=9.2Hz) 
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Example 111 

2-Ethoxycarbonyl-4-(benzimidazol-5-ylmethyl)amino-6-methoxyquinazoiine 
[0260] 




molecular formula; C2oH 19 N 5 03 
. yield(%);48 
. m.p.(°C); 244 245 (dec.) 
• Mass; 378 (M+1) + 
- NMR5(DMSO-d 6 ) ; 

1 .35 (3H, t, J=7.2Hz), 3.90 (3H, s), 4.33 (2H, q, J=7.2Hz), 4.94 (2H, d, J=6.0Hz), 7.31 (1 H, d, J=8.0Hz), 7.47 
(1 H t dd, J=8.8Hz, 2.8Hz), 7.53 (1 H, d, J=8.0Hz), 7.65 (1 H, brs), 7.77 (1 H, d, J=8.8Hz), 7.78 (1 H, s), 8.1 7 (1 H. s), 
8.89 (1H, brt, J=6.0Hz) 

Example 112 

(E)-2-(2-EthoxycarbonyH-propenyl)-4-(3,4-methylenedioxyb 
[0261] 




[0262] 0.52 g (0.013 mol) of sodium hydride was added to a solution of 4.00 g (0.0117 mol) of 2-formyl-4-(3,4-meth- 
y!enedioxybenzyl)amino-6-chloroquinazoline In 250 ml of tetrahydrofuran. 2.8 ml (0.013 mol) of triethyl 2-phosphono- 
propionate was dropped into the mixture prepared above under stirring and cooling with Ice. The mixture thus prepared 
was stirred under cooling with ice for a while, heated to room temperature and stirred for additional one hour, followed 
by the addition of 1 .5 ml of 8M hydrochloric acid/ethanol. The obtained mixture was passed through a small amount 
of silica gel and distilled under a reduced pressure to remove the solvent. The residue was purified by silica gel column 
chromatography (ethyl acetate/ n-hexane) and recrystallized from chloroform/n-hexane to give 2.00 g of the title com- 
pound. 

molecular formula; C^H^^C^CI 
• yield(%);40 
. m.p.(°C); 179- 180 (dec.) 
. Mass; 426 (M+1) + 
- NMR8(CDCl3); 

1.35 (3H, t, J=7.2Hz), 2.50 (3H, d, J=1.6Hz), 4.29 (2H, q, J=7.2Hz), 4.78 (2H, d, J=5.2Hz), 5.77 (1H, brt, 
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J=5.2Hz), 5.97 (2H, s), 6.81 (1H, d, J=8.0Hz), 6.87 (1H, dd, J=8.0Hz, 1.6Hz), 6.89 (1H, d, J=1.6Hz), 7.62 (1H, q, 
J=1.6Hz), 7.64 (1H, d, J=2.0Hz), 7.68 (1H, dd, J=8.8Hz, 2.0Hz), 7.81 (1H, d, J=8.8Hz) 

Examples 113 to 119 

[0263] The following compounds were prepared in a similar manner to that of Example 11 2. 
Example 113 

(Z)-2-(2-Ethoxyc^roonyl-1'propenyl)-4-(3,4^ethylenedioxybenzyl)amino-6-chloroquinazoline 
[0264] 




molecular formula; C^H^Na 0 ^' 
. yield(%); 13 

amt. of product(g); 0.64 
. m.p.(°C); 162- 164 (dec.) 

Mass; 426 (M+1)+ 
- NMR5(CDCl3); 

1.20 (3H, t, J=7.2Hz), 2.17 (3H, d, J=1.6Hz), 4.21 (2H, q, J=7.2Hz), 4.70 (2H, d, J=4.8Hz), 5.64 (1H, brs), 
5.97 (2H, s), 6.53 (1H, q, J=1.6Hz), 6.81 (1H, d, J=7.6Hz), 6.85 (1H, dd, J=7.6Hz, 1.6Hz), 6.87 (1H, d, J=1.6Hz), 
7.58 (1H, d, J=2.4Hz), 7.62 (1H, dd, J=8.8Hz, 2.4Hz), 7.71 (1H, d, J=8.8Hz) 

Example 113 

(E)-2'(2-Ethoxycarbonylvinyl)-4-(3 1 4-methylenedioxybenzyl)amino>6-chloroquinazoline 
[0265] 




molecular formula; C 21 H 18 N30 4 CI 
• yield(%);67 
- m.p.(°C); 195-196 

Mass; 412 (M+1) + 
. NMR5(CDCI 3 ); 

1 .35 (3H, t, J=7.2Hz), 4.29 (2H, q, J=7.2Hz), 4.80 (2H, d, J=5.2Hz), 5.77 (1 H, brs), 5.97 (2H, s), 6.81 (1H, 
d, J=7.6Hz), 6.89 (1H, d, J=7.6Hz), 6.90 (1H, s), 7.21 (1H, d, J=15.6Hz), 7.64 (1H, d, J=2.0Hz), 7.66 (1H, d, 
J=15.6Hz), 7.68 (1H, dd, J=9.2Hz, 2.0Hz), 7.82 (1H, d, J=9.2Hz) 
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Example 115 



(E)-2-(2-Ethoxycarbonylvinyl)-4-(3-chloro-4-methoxvbenzyl)amino-6-chloroquinazoline 



[0266] 




CI 



CI 



DMe 



COOBt 



molecular formula; C 21 H 19 N 3 0 4 Cl2 
- yield(%);74 

• m.p.(°C);211 -212 
Mass; 432 (M+1) + 

• NMRSfCDCy; 

1 .35 (3H, t, J=7.2Hz), 3.89 (3H, s), 4.28 (2H, q, J=7.2Hz), 4.79 (2H, d, J=5.6Hz), 6.91 (1 H, d, J=8.4Hz), 7.1 6 
(1H, d, J=15.6Hz), 7.33 (1H, dd, J=8.4Hz, 2.0Hz), 7.46 (1H, d, J=2.0Hz), 7.62 (1H, d, J=15.6Hz), 7.64 (1H, dd, 
J=8.8Hz, 2.4Hz), 7.75 (1H, d, J=8.8Hz), 7.77 (1H, brs), 8.16 (1H, d, J=2.4Hz) 

Example 116 

(E)-2-(2-Ethoxycarbonyl-1-propenyl)-4-(3^hloro-4-m 



molecular formula; C22H21N3O3CI2 
. yleld(%);54 

m.p.(°C); 154 - 155 

Mass; 446 (M+1) + 
. NMRSfCDCy; 

1 .35 (3H, t, J=7.2Hz), 2.48 (3H, d, J=1 .6Hz), 3.91 (3H, s), 4.29 (2H, q, J=7.2Hz), 4.80 (2H, d, J=5.2Hz), 5.82 
(1H, brt, J=5.2Hz), 6.92 (1H, d, J=8.8Hz), 7.27 (1H, dd, J=8.8Hz, 2.0Hz), 7.42 (1H, d, J=2.0Hz), 7.62 (1H, q, 
J=1.6Hz), 7.67 (1H, d, J=2.4Hz), 7.69 (1H, dd, J=8.8Hz, 2.4Hz), 7.82 (1H t d, J-8.8Hz) 



[0267] 




CI 
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Example 117 

(Z)-2-(2-Ethoxycart3onyl-1-propenyP^ 
[0268] 




molecular formula; C22H 21 N 3 0 4 CI 2 

• yield(%);11 

• m.p.(°C) ; 141 ~ 142 
Mass; 446 (M+1) + 

• NMR 5 (CDCI3) ; 

1 .19 (3H, t, J=7.2Hz), 2.1 7 (3H, d, J=1 .6Hz), 3.91 (3H, s), 4.1 9 (2H, q, J=7.2Hz), 4.73 (2H, d, J=5.2Hz), 5.69 
(1H, brt, J=5.2Hz) r 6.53 (1H, q, J=1 .6Hz), 6.92 (1H, d, J=8.4Hz), 7.26 (1H, dd, J=8.4Hz, 2.0Hz), 7.40 (1H, d, 
J=2.0Hz), 7.60 (1H, d, J=2.0Hz), 7.63 (1H, dd, J=8.BHz, 2.0Hz), 7.71 (1H, d, J=8.8Hz) 

Example 1 1 8 

(E)-2-(2-Ethoxycarboxyl-1-propenyl)-4-(3,4H7^ 
[0269] 




HeO 



molecular formula; CgsH^^Oy 

• yield(%);51 

. m.p. (°C) ; 175 ~ 176 

• Mass; 482 (M+1)+ 

• NMR5(CDCI 3 ); 

1.35 (3H, t, J=7.2Hz), 2.52 (3H, d, J=1.6Hz), 3.95 (3H, s), 4.04 (3H, s), 4.14 (3H, s), 4.28 (2H, q, J=7.2Hz), 
4.80 (2H, d, J=5.2Hz), 5.60 (1H, brt, J=5.2Hz), 5.96 (2H, s), 6.67 (1H, s), 6.80 (1H, d, J=8.0Hz), 6.87 (1H, dd, 
J=8.0Hz, 1.6Hz), 6.90 (1H, d, J=1.6Hz), 7.69 (1H, q, J=1 .6Hz) 
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Example 119 



(Z)-2-(2-Ethoxycaroonyl-1-propenyl)-4-(3,4-methylenedioxy^ 



[0270] 



MeO 



MeO 




MeO 



molecular formula; C25H27N3Q7 
. yield(%); 11 

m.p.(°C); 1 57 - 1 58 (dec.) 
. Mass; 482 (M+1) + 
■ NMRS(CDCI 3 ) ; 

1.19 (3H, t, J=7.2Hz), 2.16 (3H, s), 3.92 (3H, s), 4.02 (3H, s), 4.09 (3H, s), 4.21 (2H, q, J=7.2Hz), 4.72 (2H, 
d, J=5.2Hz), 5.43 (1H, brs), 5.96 (2H, s), 6.59 - 6.61 (2H, m), 6.80 (1H, d, J=8.0Hz), 6.86 - 6.89 (2H, m) 

Example 120 

(E)-2-(2-Carboxy-1>propenyl)>4-(3 t 4-methylenedioxybenzyl)amino-6-chloroquinazoline 



[0272] 1 .00 g (0.0023 mol) of (E)-2-(2-ethoxycartDonyIpropenyl)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquina- 
zoline was dissolved In a mixture comprising 5 ml of tetrahydrofuran and 20 ml of ethanol, followed by the addition of 
20 ml of a 1 N aqueous solution of sodium hydroxide. The obtained mixture was stirred at room temperature for several 
hours, neutralized with 20 ml of 1 N hydrochloric acid and concentrated under a reduced pressure. The crystal thus 
formed was recovered by filtration, washed with water and air-dried to give 0.85 g of the title compound. 

molecular formula; C2oH 16 N 3 0 4 CI 
- yield(%);91 
. m.p.(°C); 145- 146 

Mass; 398 (M+1) + 
. NMR8(DMSO-d 6 ) ; 

2.36 (3H, d t J=1.6Hz), 4.70 (2H, d, J=5.6Hz), 5.97 (2H, s), 6.85 (2H, s), 6.95 (1H, s), 7.34 (1H, q, J=1 .6Hz), 
7.72 (1H, d, J=8.8Hz), 7.79 (1H, dd, J=8.8Hz, 2.0Hz), 8.46 (1H, d, J=2.0Hz) ( 8.86 (1H, brt, J=5.6Hz) 



[0271] 




0, 
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Examples 121 to 128 

[0273] The following compounds were prepared in a similar manner to that of Example 1 20. 
Example 121 

2-Cart)oxy-4-(3 t 4-methylenedioxybenzyl)amino-6>chloroquinazoline 
[0274] 




molecular formula; C 17 H 12 N 3 0 4 CI 
yield(%); quantitative 
m.p. (°C) ; 240 (dec.) 
- Mass; 402 (M-1+2Na) + 
NMR5(DMSO-d 6 ); 

4.71 (2H, d, J=5.6Hz), 5.96 (2H, s), 6.83 (1H, d, J=8.0Hz), 6.89 (1H, dd, J=8.0Hz, 1 .2 Hz), 7.06 (1H, d, 
J=1.2Hz), 7.75 (1H, dd, J=8.8Hz, 2.4Hz), 7.90 (1H, d, J=8.8Hz), 8.48 (1H t d, J=2.4Hz), 8.82 (1H, bit, J=5.6Hz) 

Example 122 

(E)'2-(2-Carboxyvinyl)-4-(3 > 4-methylenedioxybenzyl)aminO'6-chloroquinazoline 
[0275] 




molecular formula; C 19 H 14 N 3 0 4 CI 
. yield(%); 43 
. m.p.(°C); 114-115 

Mass; 428 (M-1+2Na) + 
. NMR5(DMSO-d 6 ) ; 

4.71 (2H, d, J=5.6Hz), 5.96 (2H, s), 6.84 (1H, d, J=8.0Hz), 6.90 (1H, dd, J=8.0Hz, 1 .6Hz), 6.99 (1H, d, 
J=1.6Hz), 7.02 (1H, d, J=1 5.6Hz), 7.23 (1H, d, J=15.6Hz), 7.73 (1H, d, J=9.2Hz), 7.78 (1H, dd, J=9.2Hz, 2.0Hz), 
8.44 (1H, d, J=2.0Hz), 8.89 (1H, bit, J=5.6Hz) 
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Example 123 



(Z)-2-(2^arboxv-1^ropenyl)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



[0276] 



CI 




molecular formula; C2oH 16 N 3 0 4 CI 
yield(%); quantitative 
m.p.(°C); 195 - 196 
• Mass; 398 (M+1) + 
NMR6(DMSO-d 6 ); 

2.1 0 (3H, d, J=1 .6Hz), 4.70 (2H, d, J=5.6Hz), 5.97 (2H, s), 6.56 (1 H, d, J=1 .6Hz), 6.86 (1 H, d, J=8.0Hz), 6.91 
(1H, dd, J=8.0Hz, 1.6Hz) t 7.00 (1H, d, J=1.6Hz), 7.65 (1H, d, J=9.2Hz), 7.81 (1H, dd, J=9.2Hz, 2.4Hz), 8.46 (1H, 
d, J=2.4Hz), 8.96 (1H, brt, J=5.6Hz) 

Example 124 

(E)-2-(2-Carboxyvinyl)-4-(3-chloro-4-methoxybenzyl)am}no-6-chloroquinazoline 



molecular foimula; C 19 H 15 N3C 3 Ci 2 

yield(%); quantitative 
. m.p.(°C); 109-110 
. Mass; 448 (M-1+2Na)+ 
■ NMR5(DMSO-d 6 ); 

3.81 (3H, s), 4.73 (2H, d, J=5.6Hz), 6.95 (1H, d, J=15.6Hz), 7.05 (1H, d, J=15.6Hz), 7.08 (1H, d, J=8.4Hz), 
7.37 (1 H, dd, J=8.4Hz, 2.0Hz), 7.48 (1 H, d, J=2.0Hz), 7.68 (1 H, d, J=8.8Hz), 7.73 (1 H, dd, J=8.8Hz, 2.0Hz), 8.42 
(1H, d, J=2.0Hz), 8.91 (1H, bit, J=5.6Hz) 



[0277] 




CI 
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Example 125 

(E)-2-(2'Carboxy-1-propenyl)^(3^hloro^^ethoxybenzyl)amino-6-chloroquinazoline 
[0278] 




molecular formula; C2oH 17 N 3 03Cl2 

yleld(%); quantitative 
• m.p.(°C); 151-152 
. Mass; 462 (M-1+2Na) 
. NMR5(DMSO-d 6 ); 

2.33 (3H, d, J=1 .2Hz), 3.82 (3H, s), 4.72 (2H, d, J=5.6Hz), 7.09 (1H, d, J=8.4Hz), 7.20 (1H, d, J=1.2Hz), 7.32 
(1H, dd, J=8.4Hz, 2.0Hz), 7.44 (1H, d, J=2.0Hz), 7.67 (1H, d, J=8.8Hz), 7.74 (1H, dd, J=8.8Hz, 2.4Hz), 8.43 (1H t 
d, J=2.4Hz), 8.87 (1H, brt, J-5.6Hz) 

Example 126 

(Z)-2-(2-Carooxy-1-propenyl)^-(3-chtoro-4HTiethoxybenzyl)amino-6^hloroquinazoline 
[0279] 




molecular formula; C 2 oHi 7 N 3 03Cl2 

yield(%); quantitative 
. m.p.(°C); 207 - 208 (dec.) 
. Mass; 418 (M+1) + 
. NMR8(DMSO-d 6 ); 

2.1 0 (3H, d, J=1 .4Hz), 3.83 (3H, s), 4.72 (2H, d, J=5.2Hz), 6.54 (1 H, d, J=1 .4Hz), 7.1 0 (1 H, d, J=8.4Hz), 7.38 
(1H, dd, J=8.4Hz, 2.4Hz), 7.49 (1H, d, J=2.4Hz), 7.65 (1H, d, J=8.8Hz), 7.81 (1H, dd, J=8.8Hz, 2.4Hz), 8.44 (1H, 
d, J=2.4Hz), 8.95 (1H t brt, J=5.2Hz) 
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Example 127 



(E)-2-(2-Carboxy-1-propenyl)-4-(3,4-methylenedioxybenzyl)amino-6y,8-trimethoxyquin 



[0280] 



MeO 



MeO 




MeO 



molecular formula; C23H23N307 
. yield(%); 91 
. m.p.(°C); 200 - 201 (dec.) 
. Mass; 454 (M+1)+ 
• NMR5(DMSO-d 6 ); 

2.38 (3H, s), 3.89 (3H, s), 3.92 (3H, s), 4.01 (3H, s), 471 (2H, d, J=5.6Hz), 5.97 (2H, s), 6.85 (2H, s), 6.93 
(1H, s), 7.37 (1H, s), 7.53 (1H, s), 8.53 (2H, brt, J=5.6Hz), 12.55 (1H, brs) 

Example 128 

(Z)-2-(2-Carboxy-1-propenyl)^-(3 > 4'methylenedioxybenzyl)amino-6y > 8-trimethoxyquinazolm 



molecular formula; C23H23N 3 0 7 
. yield(%); 90 
. m.p.(°C); 237 ~ 238 (dec.) 

Mass; 454 (M+1) + 
. NMR5(DMSO-d 6 ); 

2.11 (3H, d, J=1 .2Hz), 3.92 ((3H, s), 3.93 (3H, s), 3.94 (3H, s), 4.76 (2H, d, J=5.6Hz), 5.98 (2H, s), 6.8 - 6.9 
(3H, m), 6.97 (1 H, s), 7.61 (1 H, s), 9.08 (1 H, brt, J=5.6Hz) 



[0281] 




MeO 
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Preparative Example 129 

4-(a^arboxy-3 > 4'methylenedioxybenzyl)arnino-6-chloroquinazoline 
5 [0282] 



10 



15 

[0283] 1 0 ml of ethanol, 5 ml of water and 20 mg of sodium hydroxide were added to 1 00 mg of 4-(a-ethoxycarbonyl- 
3,4-methylenedioxybenzyl)amino-6-chloroquinazoline. The obtained mixture was refluxed for 10 minutes and concen- 
20 trated under a reduced pressure, followed by the addition of 20 ml of water. The obtained mixture was neutralized with 
1N hydrochloric acid. The crystal thus precipitated was recovered by filtration. Thus, 45 mg of the title compound was 
obtained. 

molecular formula; C 17 H 12 N 3 0 4 CI 
25 . yield(%);49 

m.p. (°C) ; 235 ~ 236 
Massm/e; 358 (M+1) 
NMR5(DMSO-d 6 ) ; 

5.75 (1H, d, J=6.4Hz), 6.01 (2H f s), 6.89 (1H, d, J=8.0Hz), 7.00 (1H, d t J=8.0Hz), 7.08 (1H, s), 7.70 (1H, d, 
30 J=8.8Hz), 7.75 (1H, dd, J=1.6Hz, 8.8Hz), 8.49 (1H, s), 8.59 (1H, d, J=6.4Hz), 8.70 (1H, d, J=1.6Hz) 

Examples 130 to 131 

[0284] The following compounds were prepared in a similar manner to that of Preparative Example 1 29. 

35 

Example 130 

4-[N-(Carboxymethyl)-(3,4-methylenedioxybenzyl))amino1-6,7 t 8-trimethoxyquinazoline 
40 [0285] 




55 . molecular formula; C 2 iH 21 N 3 0 7 

. yield(%);90 

. m.p.(°C); 134 - 136 

. Mass; 428 (M+H)+ 
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. NMR8(CDCl3); 

3.43 (3H, s), 4.06 (3H, s), 4.17 (3H, s), 4.62 (2H, s), 5.16 (2H, s), 6.03 (2H, s), 6.87 (1H, s), 6.91 (2H f s), 
7.06 (1H,s),8.87(1H, s) 

Example 131 

4-(3,4-Methylenedioxybenzyl)amino-6^arboxyquinazoline 
[0286] 




molecular formula; C 17 H 13 N 3 0 4 
- yield(%);98 
. m.p.(°C); 247 ~ 248 (dec.) 
. Mass; 324 (M+H) + 
. NMR5(DMSO-d 6 ) ; 

4.86 (2H, d, J=5.6Hz), 5.99 (2H, s), 6.89 (1H, d, J=8.0Hz), 6.92 (1H, d, J=8.0Hz), 7.02 (1H, s), 7.92 (1H, d, 
J=8.8Hz), 8.46 (1H, d, J=8.8Hz), 8.96 (1H, s), 9.20 (1H, s), 10.88 (1H, brs) 

Preparative Example 132 

4-(q-Carbamoyl-3;4-methylenedioxybenzyl)amino-6-chloroquinazoline 
[0287] 



CONH, 




[0288] 20 ml of a 1 0 % solution of ammonia in ethanol was added to 200 mg of 4-(a-ethoxycarbonyl-3,4-methylen- 
edioxybenzyl)amino-6-chloroquinazoline. The obtained mixture was stirred at room temperature for 3 days. The crystal 
thus precipitated was recovered by filtration. Thus, 60 mg of the title compound was obtained. 

molecular formula; C 17 H 13 N 4 0 3 CI 

• yield(%);32 ~ " . 

• m.p.(°C) ; 230 - 231 
. Mass m/e; 357 (M+1) 

• NMR 6 (CDCI 3 +DMSO-d 6 ) ; 

5.96 (3H, m), 6.42 (1H, brs), 6.79 (1H, d, J=8.0Hz), 7.09 (1H, dd, J=8.0Hz, 1.6Hz), 7.14 (1H, d, J=1.6Hz), 
7.15 (1H, brs), 7.67 (1H, dd, J=8.8Hz, 2.0Hz), 7.75 (1H, d, J=8.8Hz), 8.28 (1H, d, J=2.0Hz), 8.57 (1H, s) 
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Examples 133 and 134 

[0289] The following compounds were prepared in a similar manner to that of Preparative Example 132. 
Example 133 

4-(3 t 4>Methylenedioxybenzyl)amino-6-carbamoylquinazoline 



molecular formula; C 17 H 14 N 4 03 
Mass; 323 (M+H) + 
NMR5(DMSO-d 6 ); 

4.68 (2H, d, J=6.0HZ), 5.97 (2H, s), 6.85 (1H, d, J=8.0Hz), 6.88 (1H, d, J=8.0Hz), 6.97 (1H, s) t 7.55 (1H, 
brs), 7.70 (1H, d, J=8.4Hz), 7.97 (1H, brs), 8.18 (1H, dd, J=8.4Hz, 1.6Hz), 8.50 (1H, s), 8.84 (1H, d, J=1.6Hz), 
8.92(1H ( brt, J=6.0Hz) 

Example 134 

2'Carbamoyl-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoHne 



molecular formula; C 17 H 13 CIN 4 03 
- yield(%);71 

• m.p.(°C); 245 - 247 (dec.) 
Mass; 357 (M+1) 

• NMR8(DMSO-d 6 ); 

4.77 (2H, d, J=5.2Hz), 5.97 (2H ( s), 6.85 (1H, d, J=8.0Hz), 6.92 (1H, d, J=8.0Hz), 7.04 (1H, s), 7.66 (1H, 
brs), 7.83 (2H, m), 8.07 (1H, brs), 8.49 (1H, s), 8.99 (1H, brs) 



[0290] 




[0291] 
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Example 136 



4-[(3,4-Methylenedioxybenzyl)amino-6-hydroxymethylquinazoline 



[0292] 




0, 



> 



HOCHs 



0 



[0293] The title compound was prepared in a similar manner to that of Example 135. 

molecular formula; C 17 H 15 N 3 0 3 
. yield(%);34 
- m.p.(°C); 176-177 
. Mass m/e; 310 (M+1) 
. NMR5(DMSO-d 6 ); 

4.62 (2H, d, J=5.6Hz), 4.65 (2H, d, J=5.6Hz), 5.36 (1H, t, J=5.6Hz), 5.94 (2H, s), 6.82 (1H, s), 6.82 (1H, s), 
6.92 (1H, s), 7.63 (1H, d, J=8.4Hz), 7.70 (1H, d, J=8.4Hz), 8.20 (1H, s), 8.41 (1H, s), 8.74 (1H, t, J=5.6Hz) 

Example 137 

4-(3 > 4-Methylenedioxybenzyl)amino-6-methylsulfinylquinazoline 



[0295] A solution of 1 .20 g (6.95 mmol) of m-chloroperbenzoic acid in 30 ml of chloroform was dropped into a solution 
of 1.80 g (5,53 mmol) of 4-(3,4-methylenedioxybenzyl)amino-6-methylthioquinazoline in 100 ml of chloroform under 
cooling with ice and stirring. The obtained mixture was stirred under cooling with ice for several hours, washed with a 
saturated aqueous solution of sodium hydrogencarbonate, dried over anhydrous magnesium sulfate and filtered. The 
filtrate was purified by silica gel column chromatography (ethyl acetate/acetone) and recrystallized from chloroform/n- 
hexane to give 1 .51 g of the title compound as a pale-yellow crystal. 

molecular formula; C l7 H 15 N 3 0 3 S 
- yield(%);80 

m.p.(°C); 154 - 155 

• Mass; 342 (M+H) + 

• NMR 5 (CDCy ; 

2.75 (3H, s), 4.80 (2H, d, J=5.2Hz), 5.96 (2H, s), 6.80 (1H f d, J=8.0Hz), 6.89 (1H ( d, J=8.0Hz), 6.91 (1H, s), 
7.06 (1H, brs), 7.64 (1H, d, J=8.8Hz), 7.98 (1H, d, J=8.8Hz), 8.43 (1H, s), 8.74 (1H, s) 



[0294] 
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Example 138 

4-(3 l 4-Methylenedioxybenzyl)amino-6-methylsutfonylquina20line 
5 [0296] 



10 




[0297] A solution of 0.65 g (3.8 mmol) of m-chloroperbenzoic acid in 20 ml of chloroform was dropped into a solution 
of 1 .00 g (2.93 mmol) of the4-(3,4-methylenedioxybenzyl)amino-6-methylsulfinylquina2oline prepared in Example 137 
under stirring at room temperature. The obtained mixture was stirred at room temperature for several hours, washed 
20 with a saturated aqueous solution of sodium hydrogencarbonate, dried over anhydrous magnesium sulfate and filtered. 
The filtrate was purified by silica gel column chromatography (ethyl acetate) and recrystallized from chloroform/n- 
hexane to give 0.85 g of the title compound as a yellow crystal. 

molecular formula; C 17 H 15 N 3 0 4 S 
25 . yield(%);81 

. m.p.(°C); 192-193 
. Mass; 358 (M+H) + 
. NMR5(CDCI 3 ); 

3.13 (3H, s), 4.80 (2H. d, J=5.2Hz), 5.95 (2H, s), 6.79 (1H, d, J=8.0Hz), 6.91 (1H, d, J=8.0Hz), 6.95 (1H, s), 
30 8.05 (1H, d, J=8.8Hz), 8.17 (1H, d, J=8.8Hz), 8.72 (1H, s), 8.81 (1H, brs), 8.98 (1H, s) 

Example 139 

2-Hydroxymethyl-4-(3,4-methylenedioxybenzyl)amino-6-methoxyquinazoline 
35 " "" " = " _ 

[0298] 



40 



45 




[0299] 1 .5 g of 1 0% palladium/carbon powder was added to a solution of 1 .26 g (2.93 mmol) of 2-be nzy I oxy methyl - 
50 4-(3,4-methylenedioxybenzyl)amino-6-methoxyquinazoline in an ethyl acetate/ethanol (20 ml - 20 ml) mixture. The 
obtained mixture was stirred at room temperature in a stream of hydrogen for 24 hours and filtered through Celite. The 
filter cake was washed with hot ethyl acetate/ethanol. The filtrate and the washings were distilled under a reduced 
pressure to remove the solvent. Thus 0.89 g of the title compound was obtained as a pale-yellow crystal. 

55 . molecular formula; C 18 H 17 N 3 04 

• yield(%);89 

- m.p.(°C);216~218 

. Mass; 340 (M+H) + 
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. NMRSfCDCy; 

3.91 (3H, s), 4.15 (1H, brs), 4.68 (2H, brs), 4.77 (2H, d, J=5.6Hz), 5.95 (2H, s), 6.79 (1H, d, 7.6Hz), 6.85 
(1H, brs), 6.88 (1H, dd, J=7.6Hz, 1.6Hz), 6.92 (1H, d, J=1.6Hz), 7.21 (1H, d, J=2.8Hz), 7.37 (1H, dd, J=9.2Hz, 
2.8Hz), 7.72 (1H, d, J=9.2Hz) 

5 

Example 140 

2-l^droxy-4-(3 t 4-methylenedioxybenzyl)arnino-6-methoxyquinazoline 
10 [0300] 



15 



20 




[0301] The title compound was prepared in a similar manner to that of Example 139. 

molecular formula; C 17 H 15 N 3 0 4 
25 . yield(%); 16 

. m.p. (°C) ; 215 -217 (dec.) 
. Mass; 326 (M+H) + 
• NMR5(DMSO-d 6 ); 

3.79 (3H, s), 4.62 (2H, d, J=5.6Hz), 5.98 (2H, s), 6.84 - 6.87 (2H, m), 6.94 (1H, s), 7.09 (1H, d, J=8.8Hz), 
30 7.22 (1H, dd, J=8.8Hz, 2.8Hz), 7.60 (1H, d, J=2.8Hz), 8.65 (1H, brt, J=5.6Hz), 10.55 (1H, s) 

Example 141 

2-Formyl-4-(3,4-methylenedioxybenzyl)amino-6-methoxyquinazoline 

35 " 

[0302] 



40 



45 




[0303] A solution of 1 .5 ml of dimethyl sulfoxide in 5 ml of methylene chloride was dropped into a solution of 1 .0 ml 
so (11 mmol) of oxalyl chloride in 1 0 ml of methylene chloride under stirring at -78°C. The obtained mixture was stirred 
at -78°C for 15 minutes, followed by the dropwise addition of a solution of 0.74 g (2.2 mmol) of 2-hydroxymethyl- 
4-(3,4-methylenedioxybenzyl)amino-6-methoxyquinazoline in 7 ml of dimethyl sulfoxide. After the mixture thus ob- 
tained had been stirred at -78 Q C for 20 minutes, 5 ml of triethylamine was dropped into the resulting mixture. The 
mixture thus prepared was stirred for 30 minutes, while raising the temperature to room temperature. Water was added 
55 to the reaction mixture and the resulting mixture was extracted with chloroform. The organic layer was dried over 
anhydrous magnesium sulfate and filtered. The filtrate was distilled under a reduced pressure to remove the solvent. 
Thus, 0.74 g of the title compound was obtained as a crude brown oil. 
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molecular formula; C 18 H 15 N 3 0 4 
yield(%); quantitative 
. NMR $ (CDCI3) ; 

3.93 (3H, s), 4.86 (2H, d, J=5.6Hz), 5.95 (2H, s), 6.28 (1 H, brs), 6.78 (1 H, d, J=8.0Hz), 6.89 (1H, dd, J=8.0Hz, 
5 1.6Hz), 6.92 (1H, d, J=1.6Hz), 7.09 (1H, d, J=2.8Hz), 7.47 (1H, dd, J=9.2Hz, 2.8Hz), 7.97 (1H, d, J=9.2Hz), 10.02 

(1H, s) 

Example 142 

10 2-Carboxy-4>(3 > 4-methylenedioxybenzyl)amino-6>methoxyquinazoline 
[0304] 



20 




25 [0305] 1 .00 g of silver (I) oxide and 15 ml of a 1 N aqueous solution of sodium hydroxide were added to a solution of 
0.59 g (1 .8 mmol) of the 2-formy!-4-(3,4-methylenedioxybenzyl)amino-6-methoxyquinazoline prepared in Example 141 
in 20 ml of 1 ,4-dioxane. The obtained mixture was stirred at 60°C. After 30 minutes, the reaction mixture was filtered 
through Celite and the filter cake was washed with a small amount of dioxane and water. The filtrate and washings 
were neutralized with 1N hydrochloric acid and extracted with chloroform/ethanol. The organic layer was dried over 

30 anhydrous magnesium sulfate and filtered. The filtrate was distilled under a reduced pressure to remove the solvent. 
The crystal thus formed was recovered by filtration and washed with chloroform to give 0.34 g of the title compound 
as a pale-yellow crystal. 

molecular formula; C 1Q H 1S N 3 0 5 
35 . yield(%);55 

m.p.(°C); 190-191 (dec.) 
. Mass; 354 (M+H) + 
• NMR 6 (DMSO-d 6 ); 

3.90 (3H, s), 4.77 (2H, d, J=5.6Hz), 5.97 (2H, s), 6.86 (1H, d, J=8.0Hz), 6.92 (1H, d, J=8.0Hz), 7.05 (1H, s), 
40 7.49 (1 H, dd, J=9.2Hz, 2.8Hz), 7.76 (1 H, d, J=2.8Hz), 7.79 (1 H, d, J=9.2Hz), 8.91 (1 H, bit, J=5.6Hz) 

Examples 1 43 to 1 45 

[0306] The following compounds were prepared in a similar manner to that of Example 1 41 or 142. 
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Example 143 



4-(3-Formylbenzyl)amino-6,7,8-trimethoxyquinazoline 



[0307] 




CHO 



MeO 



MeO 



MeO 



molecular formula; C-^H^^C^ 
yield(%); quantitative 
m.p.(°C); oily substance 
. NMR 8 (CDCI3) ; 

3.96 (3H, s), 4.04 (3H, s), 4.13 (3H, s), 4.97 (2H, d, J=5.6Hz), 5.97 (1 H, bit, J=5.6Hz), 6.76 (1 H, s), 7.53 (1 H, 
t.J^.eHz), 7.70(1 H, d, J=7.6Hz), 7.81 (1 H, d, J=7.6Hz), 7.91 (1H, s), 8.64 (1H, s), 10.00 (1H, s) 

Example 1 44 

4-(3-Carboxybenzyl)amino-6,7,8-trimethoxyquinazoline 



molecular formula; C 19 H 19 N 3 0 5 
. yieid(%); 45 
- m.p.(°C); 245 - 246 (dec.) 
• Mass; 370 (M+H)+ 
. NMR 6{DMSO-d 6 ); 

3.89 (3H, s), 3.93 (3H, s), 3.98 (3H, s), 4.86 (2H, d, J=5.6Hz), 7.46 (1H, d, J=7.6Hz), 7.56 (1H, s), 7.62 (1H, 
d, J=7.6Hz), 7.83 (1H, d, J=7.6Hz), 7.95 (1H, s), 8.39 (1H, s), 8.83 (1H, brs) 



[0308] 




MeO 
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Example 145 



4-(4-Acetylbenzyl)amino-6-methoxyquinazoline 



[0309] 



MeO 




N 



Me 



molecular formula; C 18 H 17 N 3 0 2 
yield(%);41 
• m.p.(°C);204- 206 
Mass; 308 (M+H) + 
NMR5(CDCl3); 

2.60 (3H, s), 3.91 (3H, s), 4.97 (2H, d, J=5.6Hz), 5.96 (1H, brs), 6.98 (1H, s), 7.42 (1H, d, J=9.2Hz), 7.50 
(2H, d, J=8.0Hz), 7.82 (1H, d, J=9.2Hz), 7.94 (2H, d, J=8.0Hz), 8.61 (1H, s) 

Example 146 

2"Hydroxyiminomethyl-4-(3,4'methylenedioxybenzyl)amlno-6-chloroquinazoline 



[031 1] 0.60 g of hydroxylamine hydrochloride and 3.0 ml of a 1 N aqueous solution of sodium hydroxide were added 
to a solution of 1 .00 g (2.93 mmol) of 2-formyl-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline in 30 ml of 
ethanol. The obtained mixture was stirred at 60°C for 30 minutes and cooled by allowing to stand. The crystal thus 
precipitated was recovered by filtration, washed with ethanol and n-hexane and air-dried to give 1 .00 g of the title 
compound as a white crystal. 

molecular formula; C 17 H 13 N 4 0 3 CI 

- yield(%);96 

• m.p. (°C) ; 245 ~ 246 (dec.) 
. Mass; 357 (M+1) 

- NMR5(DMSO-d 6 ); 

4.69 (2H, d, J=6.0Hz), 5.96 (2H, s), 6.84 (1 H, d, J=7.6Hz), 6.91 (1 H, d, J=7.6Hz, 1 .6Hz), 7.05 (1 H, d, J=1 .6Hz), 
7.72 (1 H, d, J=8.8Hz), 7.78 (1 H, dd, J=8.8Hz, 2.0Hz), 7.96 (1 H ( s), 8.45 (1 H, d, J=2.0Hz), 8.91 (1 H, brt, J=6.0Hz), 
11.83 (1H, s) 

Examples 147 to 149 

[0312] The following compounds were prepared in a similar manner to that of Example 1 46. 



[0310] 
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Example 147 

2-Hydroxyiminomethyl-4-(3,4-methyle^ 
. [0313] 




molecular formula; C 1Q H 16 N 4 0 4 
. yie!d(%); 46 
• m.p.(°C); 229 ~~ 230 (dec.) 

Mass; 353 (M+H) + 
. NMR5(DMSO-d 6 ) ; 

3.88 (3H. s), 4.72 (2H, d, J=5.6Hz), 5.96 (2H, s), 6.85 (1H, d, J=8.0Hz), 6.91 (1H, d, J=8.0Hz), 7.05 (1H, s), 
7.40 (1H, dd, J=9.2Hz, 2.8Hz), 7.66 (1H, d, J=9.2Hz), 7.69 (1H, d, J=2.8Hz), 7.94 (1H, s), 8.62 (1H, brt, J=5.6Hz), 
11.63 (1H,s) 

Example 148 4 

4-(3-Hydroxyiminomethylbenzyl)amino-6 > 7 t 8-trimethoxyquinazoline 

[0314] 




molecular formula; C^Hgo^CX* 
. yield(%);56 

m.p.(°C); 231 ~ 232 (dec.) 

Mass; 369 (M+H)+ 
. NMR6(DMSO-d 6 ); 

3.88 (3H, s), 3.91 (3H, s), 3.98 (3H, s), 4.80 (2H, d, J=6.0Hz), 7.3 ~- 7.5 (3H, m), 7.52 (1 H, s), 7.60 (1 H, s), 
8.11 (1H,s), 8.35 (1H, s), 8.60 (1H, brs), 11.17 (1H,s) 
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Example 149 

4-[4-(1 -Hydroxy iminoethyl)benzynamino-6-methoxyquinazoline 
5 [0315] 



10 




molecular formula; C 18 H 18 N 4 0 2 

yleld(%); quantitative 
• m.p.(°C); 245 - 246 (dec.) 
20 . Mass; 323 (M+H) + 
. NMR5(DMSO-d 6 ); 

2.13 (3H, s), 3.95 (3H, s), 4.97 (2H, d, J=5.6Hz), 7.44 (2H, d, J=8.4Hz), 7.63 (2H, d, J=8.4Hz), 7.68 (1H, dd, 
J=9.2Hz, 2.8Hz), 7.83 (1H, d, J=9.2Hz), 8.14 (1H, d, J=2.8Hz), 8.84 (1H, s), 10.75 (1H, brs), 11.18 (1H, s) 

25 Example 150 

2-Ethoxycarbonylmethoxyiminomethyl-4>(3,4-methylenedioxybenzyl)amino-6K:hloroquinazoline 
[0316] 



35 




[0317] 0.1 0 g (2.5 mmol) of sodium hydride was added to a suspension of 0.50 g (1 .4 mmol) of 2-hydroxyiminomethyl- 
4-(3,4-methylenedioxybenzyl)amino-6<:hloroquinazoline in 25 ml of dimethylformamide. The obtained mixture was 
stirred. After 30 minutes, 25 ml (2.3 mmol) of ethyl bromoacetate was dropped into the mixture. The mixture thus 
45 obtained was stirred at room temperature for several hours, followed by the addition of water. The obtained mixture 
was extracted with ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate and filtered. The 
filtrate was distilled under a reducer pressure to remove the solvent. The residue was purified by silica gel column 
chromatography (ethyl acetate/ n-hexane) to give 0.52 g of the title compound as a pale-yellow crystal. 

50 . molecular formula; C 21 H 19 N 4 0 5 CI 
. yield(%); 84 

♦ m.p.(°C); 154- 155 
. Mass; 443 (M+1) 

• NMR6(CDCl3); 

55 1 .29 (3H, t, J=7.2Hz), 4.23 (2H, q, J=7.2Hz), 4.74 (2H, d, J=5.2Hz), 4.88 (2H, s), 5.96 (2H, s), 6.03 (1 H, brt, 

J=5.2Hz), 6.78 (1H, d, J=7.6Hz), 6.87 (1H t d, J=7.6Hz, 1.6Hz), 6.93 (1H, d, J=1.6Hz), 7.65 (1H, dd, J=8.8Hz, 
2.0Hz), 7.70 (1H, d, J=2.0Hz), 7.84 (1H, d, J=8.8Hz), 8.25 (1H, s) 
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Example 151 

4-(3'Amino-4-chlorobenzyl)amino-6-chloroquinazoline 
5 [0318] 



10 



15 




[0319] A mixture comprising 1.00 g (2.86 mmol) of 4-(4-chloro-3-nitrobenzyl)amino-6-chloroquinazoline, 0.85 g of 
powdered iron, 10 ml of acetic acid and 50 ml of ethanol was heated under reflux for several hours and distilled under 
a reduced pressure to remove the solvent. The residue was purified by silica gel column chromatography (ethyl acetate/ 
20 n-hexane) to give 0.91 g of the title compound as a pale-yellow crystal. ■ molecular formula; C 15 H 12 N 4 Cl2 

yield(%); quantitative 
• m.p.(°C); 226 - 229 (dec.) 
. Mass; 319 (M+H) + 
25 . NMR5(CDCI 3 ); 

4.19 (2H, brs), 4.73 (2H, d, J=6.0Hz), 6.71 (1H, dd, J=8.0Hz, 2.0Hz), 6.83 (1H, d, J=2.0Hz), 7.18 (1H, d, 
J=8.0Hz), 7.64 (1 H, dd, J=8.8Hz, 2.0Hz), 7.72 (1 H, brs), 7.74 (1 H, d, J=8.8Hz), 8.1 9 (1 H, d, J=2.0Hz), 8.60 (1 H, s) 

Example 152 

30 

4-(4-Chloro-3-formamidobenzyl)amino-6-chloroquinazoline 
[0320] 

35 



H 



40 




45 

[0321] 0.90 g (2.82 mmol) of the 4-(3-amino-4-chlorobenzyl)amino-6-chloroquinazoline prepared in Example 151 
was dissolved in 15 ml of formic acid, followed by the addition of 1 ml of acetic anhydride. The obtained mixture was 
stirred at room temperature for several hours and distilled under a reduced pressure to remove the solvent. The residue 
so was purified by silica gel column chromatography (ethyl acetate) and recrystallized from ethyl acetate to give 0.64 g 
of the title compound as a pale yellow crystal. 

molecular formula; C 16 H 12 N 4 OCI 2 
. yield(%); 65 
55 . m.p.(°C); 229 ~ 230 
. Mass; 347 (M+H) + 
. NMRo(DMSO-d 6 ); 

4.74 (2H, d, J=5.6Hz), 7.15 (1H, dd, J=8.4Hz, 2.0Hz), 7.43 (1H, d, J=8.4Hz), 7.72 (1H, d, J=8.8Hz), 7.80 
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(1H, dd, J=8.8Hz, 2.0Hz), 8.16 (1H, d, J=2.0Hz), 8.32 (1H, d, J=2.0Hz), 8.45 (1H, s), 8.46 (1H, s), 8.95 (1H, brs), 
9.83 (1H,brs) 

Example 153 

4-(3-Form am ido-4-methoxy benzyl) am ino-6-chloroquinazoHne 
[0322] 



H 



15 




[0323] 1 g of powdered iron was added in portions to a mixture comprising 1 g of 4-(3-nitro-4-methoxybenzyl)amino- 
6-chloroguinazoline, 4 ml of acetic acid, 4 ml of water and 40 ml of ethanol, while heating the mixture under mild reflux. 
The obtained mixture was heated under reflux for 2 hours and filtered to remove insolubles. Concentrated hydrochloric 

25 acid was added in portions to the brown filtrate obtained above to give a yellow transparent solution. This solution was 
cooled with ice to precipitate crystals. The crystals were recovered by filtration and dried to give 1.1 g of 4-(3-amino- 
4-methoxybenzyl)amino-6-chloroquinazoline hydrochloride. This hydrochloride was dissolved in ethanol/water and the 
obtained solution was made alkaline by adding a 15% aqueous solution of sodium hydroxide in portions. Water was 
added to the resulting alkaline solution in portions to precipitate crystals. The crystals were recovered by filtration, 

30 washed with water and dried to give 770 mg of 4-(3-amino-4-methoxybenzyl)amine-6-chloroquinazoline (an aniline 
derivative). Separately, 1 ml of formic acid was dropped into 2 ml of acetic anhydride under cooling with ice and the 
obtained mixture was heated at 50°C for 15 minutes and immediately cooled with ice, followed by the addition of the 
above aniline derivative as such (in a crystalline state). The obtained mixture was reacted at that temperature for one 
hour and at room temperature for one hour, followed by the addition of water. The crystals thus formed were recovered 

35 by filtration, washed with water and dried to give 1 30 mg of the title compound. 

molecular formula; C 17 H 15 N 4 0 2 CI (342.786) 
. yie!d(%); 60 
. m.p.(°C);208- 209 
40 . Mass; 343 (MH) + 

. NMR5(DMSO-d 6 ) ; 

3.82 (3H, s), 4.68 (2H, d, J=5.7Hz), 6.98 (1H, d, J=8.2Hz), 7.09 (1H, dd, J=2.0Hz, 8.2Hz), 7.71 (1H, d, 
J=9.0Hz), 7.79 (1H, dd, J=2.4Hz, 9.0Hz), 8.23 (1H, d, J=2.0Hz), 8.27 (1H, d, J=2.4Hz), 8.47 (2H, s), 8.88 (1H, t, 
J=5.7Hz), 9.62 (1H, brs) 



50 



55 
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Example 154 

4-(3-Methanesulfonylamino-4-chlorobenzyl)amino-6-chloroquinazoline 



[0324] 



10 



15 




H 

N-SDaMe 



[0325] 75 u.l of methanesuffonyl chloride was added to a mixture comprising 100 mg of 4-(3-amino-4-chlorobenzyl) 
amino-6-chloroquinazoline and 3 ml of pyridine. The obtained mixture was stirred at room temperature for 1.5 hours. 
20 20 ml of water was added in portions to the reaction mixture to precipitate crystals. The crystals were recovered by 
■ filtration, washed with water and dried to give 109 mg of the title compound. 



molecular formula; C 16 H 14 N 4 0 2 SCI 2 (397.284) 
. yield(%); 88 
25 . m.p.(°C);209-210 
. Mass; 397 (MH) + 
. NMR5(DMSO-d 6 ); 

3.01 (3H, s), 4.75 (2H, d, J=5.7Hz), 7.23 (1H, dd, J=2.2Hz, 8.2Hz), 7.45 (1H, d, J=8.2Hz), 7.46 (1H, d, 
J=2.2Hz), 7.73 (1H, d, J=9.0Hz), 7.81 (1H, dd, J=2.4Hz, 9.0Hz), 8.45 (1H. d, J=2.4Hz), 8.47 (1H, s), 8.97 (1H, brt, 
30 J=5.7Hz), 9.4(1 H,brs) 



Examples 155 to 161 

[0326] The following compounds were prepared in a similar manner to those of Examples 151 to 154. 

35 

Example 155 

4-(3-Amino-4-hydroxybenzyl)amino-6,7,8-trimethoxyquinazoline 
40 [0327] 



45 



50 




MeO 



molecular formula; C 18 H 20 N 4 O 4 
55 . yield(%); quantitative 
m.p.(°C); amorphous 

• Mass; 357 (M+H)+ 

• NMRS(CDCI 3 ); 
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3.68 (1H, brs), 3.82 (1H, brs), 3.95 (3H, s), 4.02 (3H, s), 4.11 (3H, s), 4.68 (2H, d, J=4.4Hz), 6.61 (1H, brs), 
6.64 (1H, d, J=7.6Hz), 6.77 (1H, d, J=7.6Hz), 7.01 (1H, s), 8.50 (1H, brs), 8.60 (1H, s) 

Example 156 

4-(3-Ethoxyraftoonylamino-4^thoxycafo 
[0328] 



H 




NCOOBt 
OCOOBt 



MeQ 



molecular formula; Cg^ge^Og 
. yield(%); 54 

. m.p. (°C) ; 229 ~ 230 (dec.) 
• Mass; 501 (M+H) + 
. NMR8(CDCl3); 

1 .31 (3H, t, J=7.2Hz), 1 .40 (3H P t, J=7.2Hz), 3.95 (3H, s), 4.03 (3H, s), 4.11 (3H, s), 4.21 (2H, q, J=7.2Hz), 
4.35 (2H, q, J=7.2Hz), 4.81 (1H, d, J=5.2Hz), 5.80 (1H, brt, J=5.2Hz), 6.74 (1H, s), 6.87 (1H, s), 7.13 (1H, d, 
J=8.0Hz), 7.20 (1H, d, J=8.0Hz), 8.18 (1H, brs), 8.64 (1H, s) 

Example 157 

4-[Benzoxazol-2(3H)-on-5-ylmethyl]amino-6,7,8-trimethoxyquinazoline 
[0329] 



H 




MeO 



molecular formula; C 19 H 18 N 4 05 
. yield(%);62 
. m.p.(°C); 232 - 233 (dec.) 

Mass; 383 (M+H) + 
- NMR5(DMSO-d 6 ); 

3.87 (3H, s), 3.90 (3H, s), 3.96 (3H, s), 4.78 (2H, d, J=5.6Hz), 7.06 (1H, s), 7.07 (1H, d, J=8.0Hz), 7.20 (1H, 
d, J=8.0Hz), 7.50 (1H, s), 8.35 (1H, s), 8.58 (1H, brt, J=5.6Hz), 11.48 (1H, brs) 
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Example 158 



4-(4-Hydroxy^-methanesulfonvlaminoben2yl)amino-6,7,8-trimethoxyquinazoline 



[0330] 




H 

N-S0*Me 



MeO 



OH 



HeO 



MeO 



molecular formula; C 19 H22N 4 0 6 S 
. yield(%);56 
. m.p.(°C); 215-216 (dec.) 
- Mass; 435 (M+H)+ 
. NMR 5 (DMSO-d 6 ); 

2.91 (3H, S), 3.86 (3H, s), 3.89 (3H, s), 3.96 (3H, s), 4.65 (2H, d, J=5.6Hz), 6.83 (1H, d, J=8.0Hz), 7.04 (1H t 
dd, J=8.0Hz, 2.0Hz), 7.22 (1 H, d, J=2.0Hz), 7.50 (1 H, s), 8.34 (1 H, s), 8.52 (1 H, brt, J=5.6Hz), 8.66 (1 H, brs), 9.75 
(1H, brs) 

Example 159 

4-(3-Amino-4-chlorobenzyl)amino-6 > 7 t 8-trimethoxyquinazoline 



molecular formula; C 18 H 19 N 4 0 3 CI 

yield(%); 86 
. m.p.(°C); 181 - 182 (dec.) 

Mass; 375 (M+H) + 
. NMRS(CDCI 3 ); 

3.95 (3H, s), 4.03 (3H, s), 4.08 (2H, brs), 4.13 (3H, s), 4.75 (2H, d ( J=5.6Hz), 5.65 (1H, brs), 6.67 (1H, s), 
6.72 (1H, dd, J=8.0Hz, 2.0Hz), 6.81 (1H, d, J=2.0Hz), 7.23 (1H, d, J=8.0Hz), 8.65 (1H, s) 



[0331] 




MeO 
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Example 160 

4-(4-Chloro-3-[ormamidobenzyl)amino-6,7,8'trimethoxyquinazoline 
[0332] 



H 




Met) 



. molecular formula; C 19 H 19 N40 4 CI 

• yield(%);68 

. m.p.(°C); 202 - 204 (dec.) 

. Mass; 403 (M+H)+ 

- NMR8(DMSO-d 6 ); 

3.88 (3H, s), 3.91 (3H, s), 3.98 (3H, s), 4.75 (2H, d, J=5.6Hz), 7.14 (1H, dd, J=8.4Hz, 2.0Hz), 7.42 (2H, d, 
J=8.4Hz), 7.52 (1H, s), 8.15 (1H, d, J=2.0Hz), 8.32 (1H, s), 8.35 (1H, s), 8.67 (1H, brs), 9.83 (1H, brs) 

Example 161 

4-(3'Acetamido-4'Chlorobenzyl)amino-6-chloroquinazoline 
[0333] 



H 




molecular formula; C 17 H 14 N 4 OCI 2 (361 .232) 

• yield(%);77 

• m.p.(°C); 267 - 268 
. Mass; 361 (MH)+ 

. NMRS(DMSO-d 6 ); 

2.06 (3H, s), 4.74 (2H, d, J=5.7Hz), 7.17 (1H, dd, J=2.0Hz, 8.2Hz), 7.42 (1H, d, J=8.2Hz), 7.69 (1H, brs), 
7.72 (1H, d, J=9.0Hz), 7.81 (1H, dd, J=2.4Hz, 9.0Hz), 8.45 (1H, d, J=2.4Hz), 8.46 (1H, s), 8.96 (1H, bit, J=5.7Hz), 
9.48 (1H, brs) 
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Example 162 

4-(3,4-Dihydroxybenzyl)amino-6,7,8-trimethoxyquinazoline hydrochloride 
5 [0334] 



10 



15 




20 [0335] 30 ml of a 1 .0 M solution of boron trichloride in methylene chloride was dropped into a solution of 2.00 g (5.41 
mmol) of 4-(3 l 4-methylenedioxybenzyl)amino-6,7 p 8-trimethoxyquinazoline in 150 ml of chloroform under stirring at 
room temperature. The obtained mixture was stirred at room temperature for 2 days, followed by the addition of meth- 
anol and the obtained mixture was distilled under a reduced pressure to remove the solvent. This procedure was 
repeated thrice and the obtained residue was purified by silica gel column chromatography (chloroform/n-hexane). 

25 Hydrochloric acid/ethanol was added to the eluate and the obtained mixture was distilled under a reduced pressure to 
remove the solvent, followed by the addition of ethanoL The crystals thus formed were recovered by filtration. Thus, 
0.59 g of the title compound was obtained as a colorless needle. 

molecular formula; C 18 H 19 N 3 0 5 -HCI 
30 . yield(%);28 

. m.p.(°C); 204 ~ 205 (dec.) 

Mass; 358 (M+H) + 
. NMR5(DMSO-d 6 ); 

3.98 (3H, s), 3.99 (3H, s), 3.99 (3H, s), 4.78 (2H t d, J=5.6Hz), 6.65 ~~ 7.71 (2H, m), 6.79 (1H, s), 7.94 (1H, 
35 S ), 8.71 (1H, s), 8.90 (2H, brs), 10.54 (1H, brs), 14.06 (1H, brs) 

Example 1 63 

4-(3,4-Dihydroxybenzyl)amino-6-chloroquinazoline hydrochloride 

40 ' 

[0336] 




[0337] 40 ml of a 1 .0 M solution of boron trichloride in methylene chloride was dropped into a solution of 2.00 g (6.37 
55 mmol) of 4-(3,4-methylenedioxybenzyI)amino-6-chloroquinazoline in 150 ml of chloroform under stirring at room tem- 
perature. The obtained mixture was stirred at room temperature for 2 days, followed by the addition of methanol, and 
the obtained mixture was distilled under a reduced pressure to remove the solvent. This procedure was repeated twice. 
The crystals thus precipitated were washed with methanol and recrystallized from ethanol to give 1 .53 g of the title 
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compound as a yellow crystal. 

molecular formula; C 15 H 12 N30 2 CI HCI 
. yield(%);71 
5 . m.p.(°C); 154- 155 (dec.) 
. Mass; 302 (M+H) + 
. NMR5(DMSO-d 6 ) ; 

4.74 (2H, d, J=5.6Hz), 7.67 (1H, dd, J=8.0Hz, 2.0Hz), 6.70 (1H, d, J=8.0Hz), 6.81 (1H, d, J=2.0Hz), 7.87 
(1 H, d, J=8.8Hz), 8.02 (1 H, dd, J=8.8Hz, 2.0Hz), 8.76 (1 H, d, J=2.0Hz), 8.85 (1 H, s), 8.90 (2H, brs), 1 0.42 (1 H, brs) 

w 

Example 1 64 

2-(2-Methoxyethoxy)-4-(3 > 4-methylenedioxybenzy0amino-6-chloroquinazoline 
15 [0338] 



20 




[0339] A mixture comprising 20 ml of ethylene glycol monomethyl ether and 70 mg of 55% sodium hydride was 
heated to 1 00°C, followed by the addition of a mixture comprising 500 mg of 2,6-dichloro-4-(3,4-methylenedioxybenzyl) 
aminoquinazoline and 5 ml of ethylene glycol monomethyl ether. The obtained mixture was heated under reflux for 2 
30 hours and poured into 50 ml of water. The obtained mixture was extracted with 50 ml of ethyl acetate twice. The organic 
layers were together washed with 70 ml of an aqueous solution of sodium chloride twice, dried over magnesium sulfate 
and concentrated under a reduced pressure to give a crystalline residue. This residue was reprecipitated from ethyl 
acetate/n-hexane to give 420 mg of the title compound. 

35 . molecular formula; C 19 H 18 N 3 04CI 
- yield(%);75 
. m.p.(°C); 138-139 

Mass; 388 (M+1) + 

NMR5(CDCI 3 ); 

40 3.43 (3H, s), 3.78 - 3.81 (2H, m), 4.57 ~ 4.61 (2H, m), 4.73 (2H, d, J=5.2Hz), 5.72 (1 H, br), 5.96 (2H, s), 

6.79 ~ 6.87 (3H, m), 7.52 - 7.58 (3H, m) 

Examples 1 65 to 1 77 

45 [0340] The following compounds were prepared in a similar manner to those of Examples 1 62 to 1 64. 
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Example 165 



2-Methoxy-4-(3,4-methylenediokybenzyl)amino-6-ch(oroquina2oline 



[0341] 



CI 




molecular formula; C 17 H 14 N 3 0 3 CI 
. yield(%); 15 
. m.p. (°C) ; 187 - 189 
• Mass; 344 (M+1) + 
- NMR S (CDCI 3 ) ; 

4.03 (3H, s), 4.50 (2H, d, J=5.6Hz), 5.91 (1 H, br), 5.96 (2H, s), 6.78 (1 H, d, J=7.6Hz), 6.81 (1 H, dd, J=7.6Hz, 
1 .6Hz), 6.82 (1 H, d, J=1 .6Hz), 7.58 ~ 7.60 (3H, m) 

Example 166 

2-Methoxy-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline 



molecular formula; C 18 H 14 N 4 0 3 (334) 
. yield(%);23 
. m.p.(°C); 224 (dec.) 
. Mass; 335 (M+1) + 
• NMR 8 (DMSO-d 6 ); 

3.87 (3H, s), 4.60 (2H, brs), 5.95 (2H, s), 6.84 (2H, s) t 6.95 (1H, s), 7.55 (1H, d, J=8.8Hz), 7.94 (1H, dd, 
J=8.8Hz, 1.6Hz), 8.83 (1H, d, J=1.6Hz), 9.18 (1H, br) 



[0342] 
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Example 167 

a.SJ.B-Tetramethoxv^-CS^-methylenedioxybenzyQaminoquinazoline 
[0343] 




molecular formula; C2oH2iN 3 0 6 
. yield(%);28 
. m.p. (°C) ; 128 - 129 
. Mass; 400 (M+H)+ 
. NMR5(CDCl3) ; 

3.91 (3H, s), 4.04 (3H, s), 4.07 (3H, s), 4.14 (3H, s), 4.75 (2H, d, J=5.2Hz), 5.51 (1H, brs), 5.97 (2H, s), 6.60 
(1H, s), 6.80 (1H, d, J=8.0Hz), 6.87 (1H, dd, J=8.0Hz, 2.0Hz), 6.90 (1H, d, J=2.0Hz) 

Example 168 

2-(2-Hydroxyethoxy)-4'(3 > 4'methylenedioxybenzyl)amino-6-chloroquinazoline 
[0344] 




molecular formula; C 18 H 16 N 3 0 4 CI (373.5) 
. yield(%);97 
. m.p.(°C); 191-193 
. Mass; 374 (M+1) + 
. NMR5(DMSO-d 6 ); 

3.65 <- 3.69 (2H, m), 4.27 (2H, dd, J=8.8Hz, 5.6Hz), 4.60 (2H, d, J=5.2Hz), 4.82 (1 H, t, J=5.6Hz), 5.95 (2H, 
s), 6.81 ~ 6.84 (2H, m), 6.92 (1 H, s), 7.47 (1 H, d, J=8.8Hz), 7.65 (1 H, dd, J=8.8Hz, 2.2Hz), 8.34 (1 H, d, J=2.2Hz), 
8.82 (1H,br) 
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Example 1 69 



2"(2-Hydroxyethoxy)-4-(3 t 4-methylenedioxybenzyl)aminO"6-cyanoquina2oline 



[0345] 



NC 




molecular formula; C 19 H l6 N 4 0 4 (364) 

• yield(%);94 

• m.p.(°C); 227 - 229 
Mass; 365 (M+1) + 

. NMR 5 (DMSO-d 6 ) ; 

3.68 (2H, t, J=5.2Hz), 4.30 (2H, t, J=5.2Hz), 4.44 (1 H, brs), 5.97 (2H, s), 6.82 (2H, s), 6.95 (1 H, s), 7.54 (1 H, 
d, J=8.4Hz), 7.95 (1H, dd, J=8.4Hz, 1.6Hz), 8.78 (1H, d, J=1.6Hz), 9.04 (1H, br) 

Example 1 70 

2-(2-Methoxyethoxy)-4-(3 t 4-methylenedioxybenzyl)amino-6-methoxyquinazoline 



molecular formula; C20H21N3O5 (383) 

• yleld(%);68 

• m.p.(°C); 118 - 119 
Mass; 384 (M+1) + 

. NMR5(DMSO-d 6 ); 

3.26 (3H, s), 3.60 (2H, t, J=4.8Hz), 3.61 (3H, s), 4.33 (2H, t, J=4.8Hz), 4.63 (2H, d, J=6.0Hz), 5.95 (2H t s), 
6.81 (1H, d, J=7.6Hz), 6.84 (1H f dd, J=7.6Hz, 0.4Hz), 6.91 (1H, d, J=0.4Hz), 7.29 (1H, dd, J=8.8Hz, 2.8Hz), 7.40 
(1H, d, J=8.8Hz), 7.63 (1H, d, J=2.8Hz), 8.62 (1H, br) 



[0346] 
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Example 171 



2-(2-MethoxyethoxyM-(benzimidazol-5-yl)methylamino-6<;yanoquinazoline 



[0347] 



NC 




H 



0 



molecular formula; C^H^NeOg (374) 
. yield(%); 68 
• m.p.(°C); 267 (dec.) 

Mass; 375 (M+1) + 
. NMR5(DMSO-d 6 ) ; 

3.21 (3H, s), 3.60 (2H, s), 4.40 (2H, s), 4.82 (2H, s), 7.17 - 7.66 (4H, m), 7.94 (1H, d, J=9.6Hz), 8.16 (1H, 
s),8.81 (1H,s), 9.15(1H,br) 

Example 1 72 

2-Propoxy'4-(3 t 4-methylenedioxybenzyl)amino-6,7 ) 8-trimethoxyquinazoline 



molecular formula; C^H^^Og 
. yield(%);6 
. m.p.(°C); 122-123 
• Mass; 428 (M+H)+ 
. NMR5(CDCI 3 ); 

1 .05 (3H, t, J=7.4Hz), 1 .89 (2H, m), 3.90 (3H, s), 4.03 (3H, s), 4.13 (3H, s), 4.41 (2H, t, J=7.0Hz), 4.76 (2H, 
d, J=5.2Hz), 5.49 (1H, brs), 5.97 (2H, s), 6.60 (1H, s), 6.80 (1H, d, J=8.0Hz), 6.87 (1H, d, J=8.0Hz), 6.90 (1H, s) 



[0348] 




MeO 
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Example 1 73 

2-(3-Hydroxypropoxv)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 
[0349] 




molecular formula; C 19 H 1Q N 3 0 4 CI (387.5) 
• yield(%);60 
. m.p.( Q C); 118-120 
. Mass; 388 (M+1)+ 
. NMR5(CDCl3) ; 

2.02 (2H, tt, J=5.6Hz, 5.6Hz), 3.70 (2H, t, J=5.6Hz), 3.95 (1 H, br), 4.66 (2H, t, J=5.6Hz), 4.71 (2H, d, J=5.2Hz), 
5.95 (2H, s), 6.08 (1 H, br), 6.77 (1 H, d, J=8.0Hz), 6.83 (1 H, d, J=8.0Hz), 6.85 (1 H, s), 7.51 (1 H, d, J=8.8Hz), 7.56 
(1H, dd, J=8.8Hz, 2.0Hz), 7.61 (1H, d, J=2.0Hz) 

Example 1 74 

2-(4-Hydroxybutoxy)'4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 
[0350] 




molecular formula; C20H20N3O4CI (401 .5) 
• yield(%);23 
. m.p.(°C); 121 ~~ 124 
- Mass; 402 (M+1) + 
■ NMR5(CDCl3); 

1 .47 - 1 .73 (4H, m), 3.40 ~ 3.47 (2H t m), 4.20 (2H, t, J=6.7Hz), 4.55 (2H, d, J=5.2Hz), 5.72 (2H, s), 6.56 
(1 H, d, J=8.0Hz), 6.66 (1 H, dd, J=8.0Hz, 1 .6Hz), 6.71 (1 H, d, J=1 .6Hz), 7.30 (2H, s), 7.88 (1 H, brt, J=5.2Hz), 7.99 
(1H, s) 
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Example 175 

2-(4-Methoxybutoxy)^-(3 t 4-methylenedioxybenzyl)amino-6K:hlorDquiriazoline 



[0351] 




OMe 



molecular formula; C 21 H22N 3 0 4 CI (415.5) 

yield(%);26 

m.p.(°C); 120- 123 

Mass; 416 (M+1) + 

NMR5(CDCI 3 ) ; 



1 .77 (2H, tt, J=8.8Hz, 6.8Hz), 1.90 (2H, tt, J=8.8Hz, 6.8Hz), 3.34 (3H, s), 3.44 (2H, t, J=6.8Hz), 4.44 (2H, t, 
J=6.8Hz), 4.72 (2H, d, J=5.2Hz), 5.71 (1 H, br), 5.96 (2H, s), 6.79 (1 H, d, J=8.0Hz), 6.84 (1 H, dd, J=8.0Hz, 1 .8Hz), 
6.87 (1H, d, J=1.8Hz), 7.53 - 7.59 (3H, m) 

Example 1 76 

2-(6-Hydroxybenzyloxy)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



molecular foimula; C22H24N3O4CI (429.5) 
- yield(%);66 
. m.p.(°C); 144- 146 
. Mass; 430 (M+1) + 
■ NMRSfCDCy; 

1.14-1.40 (6H, m) t 1.58 - 1.64 (2H, m), 3.06 (1H, br), 3.38 (2H, br), 4.17 (2H, t, J=6.BHz), 4.52 (2H, d, 
J=5.6Hz), 5.73 (2H, s), 6.56 (1 H, d t J=8.0Hz), 6.66 (1 H, dd, J=8.0Hz, 1 ,6Hz), 6.71 (1 H, d, J=1 .6Hz), 7.30 (2H, s), 
7.85 (1H,br), 7.96 (1H, s) 



[0352] 
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Example 177 

a-Hydroxy^-CS^-methylenedioxybenzyQamino-S-chloroquinazoline 
5 [0353] 



10 




molecular formula; C 16 H 12 N 3 0 3 CI (329.5) 
. m.p.(°C); 257 (dec.) 
NMR 5 (DMSO-de) ; 

20 4.668 (2H, d, J=5.6Hz), 5.967 (2H, s), 6.846 - 6.905 (2H, m), 6.995 (1H, s), 7.821 ~ 7.859 (2H, m), 8.508 

(1H, s), 10.103 (1H,br), 11.916 (1H, s) 

Example 178 

25 2-(2,3-Dihydroxypropyl)oxy-4-(3,4HTiethylenedioxyben^ 
[0354] 



30 



35 




Oil 

40 

[0355] 1 00 mg of sodium hydride was added to a mixture comprising 300 mg of 5-hydroxy-2-phenyl-1 ,3-dioxane and 
5 ml of dimethylformamide. The obtained mixture was heated to 80°C. After the bubbling had been discontinued, 300 
mg of 2,6-dichloro-4-(3,4-methylenedioxybenzyl)aminoquinazoline was added in a crystalline state. The obtained mix- 
ture was heated at 1 40°C for 2 hours and cooled, followed by the addition of water. The obtained mixture was extracted 
45 with ethyl acetate. The extract was purified by silica gel column chromatography using an ethyl acetate/benzene mixture 
to give 118 mg of 2-(2-phenyl-1,3-dioxan-5-yl)oxy-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline. 100 mg 
of this compound was hydrolyzed with concentrated hydrochloric acid/ethanol by a conventional process to give 60 
mg of the title compound through rearrangement. 

so . molecular formula; C ig H 1Q CIN 3 0 5 
. yield(%); 73 

m.p.(°C); 106 - 107 
. Mass; 404 (MH + ) 
- NMR 5 (DMSO-d 6 ); 

55 3.42 (2H, t, J=5.7Hz), 3.79 (1H, sextet, J=5Hz), 4.17 (1H, dd, J=6.6Hz, 11.0Hz), 4.31 (1H, dd, J=4.2Hz, 

11.0Hz), 4.63 (2H, d, J=5.7Hz), 4.66 (1H, t ( J=6.0Hz), 4.94 (1H, d, J=5.3Hz), 5.98 (2H, s), 6.85 (2H, s), 6.95 (1H, 
s), 7.49 (1H, d, J=9.0Hz), 7.68 (1H, dd, J=2.4Hz, 9.0Hz), 8.37 (1H, d, J=2.4Hz), 8.83 (1H, t, J=5.7Hz) 
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Example 1 79 

2-(3-Cart>oxypropyl)oxy^-(3 i 4-methylenedioxybenzyl)amino-6-cyanoquinazoline 
5 [0356] 



15 




[0357] 250 jil of dimethyl sulfoxide was slowly dropped into a mixture comprising 1 50 u.l of oxalyl chloride and 1 5 ml 
of methylene chloride which had been preliminarily cooled in a dry ice/acetone bath. After 10 minutes, a solution of 

20 500 mg of 2-(2-hydroxyethyl)oxy-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline in 1 ml of dimethyl sulfoxide 
was dropped into the mixture prepared above at the same temperature and after 10 minutes, 1 .4 ml of N,N-diisopro- 
pylethylamine was dropped thereinto at the same temperature. The obtained mixture was stirred at the same temper- 
ature for 10 minutes and brought to room temperature. After 20 minutes, 600 mg of ethoxycarbonylmethylenetriphe- 
nylphosphorane was added in a crystalline state to the resulting mixture to conduct a reaction for 30 minutes, followed 

25 by the addition of water. The obtained mixture was extracted with ethyl acetate and the extract was purified by silica 
gel column chromatography using an ethyl acetate/benzene mixture to give 400 mg of 2-(3-ethoxycarbonyl-2-propenyl) 
oxy-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline (cis/trans mixture). 

[0358] The whole of the above compound was dissolved in 30 ml of ethyl acetate and catalytically reduced with a 
1 0% palladium/carbon catalyst under normal pressure. The reaction mixture was purified by silica gel column chroma- 
30 tography using an ethyl acetate/benzene mixture to give 250 mg of 2-(3-ethoxycarbonylpropyl)oxy-4-(3,4-methylene- 
dioxybenzyl)amino-6-cyanoquinazoNne (a saturated ester). 

[0359] 250 mg of the above saturated ester was dissolved in 50 ml of ethanol, followed by the addition of 1 .7 ml of 
a 1 N aqueous solution of sodium hydroxide. The obtained mixture was reacted at room temperature for 10 hours and 
then at 40°C for 2 hours, cooled and neutralized by the addition of 1 .7 ml of 1N aqueous hydrochloric acid, followed 
35 by the addition of water. The crystals thus formed were recovered by filtration and recrystallized from ethanol/water to 
give 200 mg of the title compound. 

molecular formula; C 2 iH 18 N 4 0 5 (406.398) 
. yield(%); 86 
40 . m.p.(°C); >290 
. Mass; 407 (MH + ) 
. NMR 5 (DMSO); 

1 .93 (2H, quintet, J=7Hz), 2.35 (2H, t, J=7.3Hz), 4.32 (2H, t, J=6.6Hz), 4.64 (2H, d, J=5.7Hz), 5.98 (2H, s), 
6.87 (2H, s), 6.97 (1 H, s), 7.56 (1 H, d, J=8.8Hz), 7.96 (1 H, dd, J=1 .8Hz, 8.8Hz), 8.80 (1 H, d, J=1 .8Hz), 9.05 (1 H, 
45 t, J=5.7Hz) 



50 



55 
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Example 1 80 

2-Methylthio-4-(3 t 4-methylenedioxybenzvl)amino-6-chloroquinazoline 
5 [0360] 



10 



15 




[0361] 20 ml of N,N-dimethylformamide and 221 mg of sodium thiomethoxide were added to 1 g of 2,6-dichloro- 
4-(3,4-methylenedioxybenzyl)aminoquinazoline. The obtained mixture was stirred at 110°C for one hour, neutralized 
with 1 N hydrochloric acid and stirred at room temperature for one hour, followed by the addition of water. The crystals 
20 thus precipitated were recovered by filtration to give 780 mg of the title compound. 

molecular formula; C l7 H 14 CIN 3 0 2 S 
. yield(%);76 
. m.p. (°C) ;214 ~ 216 
25 . Mass m/e; 360 (M+1) 
. NMR5(CDCl3); 

2.66 (3H, s), 4.85 (2H, d, J=5.6Hz), 5.93 (2H, s), 6.73 (1H, d, J=8.0Hz), 6.89 (1H, d, J=8.0Hz), 6.93 (1H, s), 
7.64 (1H, dd, J=8.8Hz, 2.0Hz), 8.16 (1H, d, J=8.8Hz), 8.77 (1H, d, J=2.0Hz) 

30 Example 181 

2-lv1orpholino-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline 

[0362] 

35 



40 



45 




[0363] A mixture comprising 338 mg of 2-chloro-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline, 435 mg 
of morpholine and 20 ml of isopropyl alcohol was heated under reflux for 3 hours, followed by the addition of 30 ml of 
so water under heating. The precipitate thus formed was recovered by filtration and washed with 30 ml of water and 30 
ml of ethyl acetate. Thus, 31 0 mg of the title compound was obtained. 

molecular formula; C 21 H 19 N 5 0 3 (389) 
. yield(%); 80 
55 . m.p.(°C); 270 ~~ 272 (dec.) 

Mass; 390 (M+1) + 
• NMR5(DMSO-d s ); 

3.57 ~ 3.61 (4H, m), 3.73 - 3.79 (4H, m), 4.57 (2H, d, J=5.6Hz), 5.95 (2H, s), 6.82 (1H, d, J=8.0Hz), 6.85 
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(1H, d, J=8.0Hz), 6.93 (1H, s), 7.27 (1H, d, J=8.8Hz), 7.74 (1H, dd, J=8.8Hz t 1 .6Hz), 8.56 (1H, d, J=1.6Hz), 8.75 
(1H, brt, J=5.6Hz) 

Examples 182 to 183 

[0364] The following compounds were prepared In a similar manner to that of Example 181. 
Example 182 

2'Morpholino-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 
[0365] 




molecular formula; C^H^I^C^CI (398.850) 
. yield(%); 96 
. m.p.(°C); 208 ~~ 209 
• Mass; 399 (MH) + 

. NMR 6 (DMSO-d 6 ); 3.61 (4H, t, J=5Hz), 3.72 (4H, t, J=5Hz), 4.58 (2H, d, J=5.7Hz), 5.97 (2H, s), 6.85 (2H, s), 6.95 
(1H, s), 7.28 (1H, d, J=9.0Hz), 7.51 (1H, dd, J=2.4Hz, 9.0Hz), 8.18 (1H, d, J=2.4Hz), 8.60 (1H, t, J=5.7Hz) 

Example 183 

2-Morpholino-4>(3-chloro>4-methoxybenzyl)amino-6-cyanoquinazoline 
[0366] 




molecular formula; C21H20N5O2CI (407.5) 
• yield(%);51 
. m.p.(°C) ; 222 - 223 

Mass; 410 (M+1) + 
. NMR5(DMSO-d 6 ); 

3.56 -~ 3.61 (4H, m), 3.74 ~ 3.80 (4H, m), 3.80 (3H, s), 4.58 (2H, d, J=5.2Hz), 7.27 -~ 7.32 (2H, m), 7.44 
(1H, d, J=1.6Hz), 7.75 (1H, dd, J=8.8Hz, 1.6Hz), 8.55 (1H, d, J=1.6Hz), 8.80 (1H, brt, J=5.2Hz) 
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Example 184 

2-(4-Hydroxypiperidino)-4-(3 t 4-methylenedioxybenzyl)amino-6'Cyanoquinazoline 
5 [0367] 



10 



15 




20 [0368] A mixture comprising 339 mg of 2-chloro-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline, 500 mg 
of 4-hydroxypiperidine and 20 ml of N.N-dimethylformamide was heated under reflux for 5 hours and poured into 50 
ml of water, followed by the addition of 50 ml of ethyl acetate. The obtained mixture was filtered to remove insolubles. 
The organic layer of the filtrate was dried over magnesium sulfate and concentrated under a reduced pressure to give 
a crystalline residue. This residue was washed with chloroform to give 145 mg of the title compound. 

25 

molecular formula; C22H21N5O3 (403) 
. yield(%);36 

m.p.(°C); 229 
. Mass; 404 (M+1) + 
30 . NMRS(DMSO-d 6 ); 

1.19-1.30 (2H, m), 1.64 - 1.77 (2H, m), 3.21 ~~ 3.30 (2H, m), 3.63 - 3.75 (1H, m), 4.34 - 4.38 (2H, m), 
4.55 (2H, d, J=5.6Hz), 4.66 (1H, d, J=4.0Hz), 5.94 (2H, s), 6.80 -~ 6.86 (2H, m), 6.93 (1H, d, J=0.8Hz), 7.24 (1H, 
d, J=8.4Hz), 7.70 (1H, dd, J=8.4Hz, 1 .6Hz), 8.52 (1H, d, J=1.6Hz), 8.70 (1H, br) 

35 Examples 185 to 191 

[0369] The following compounds were prepared in a similar manner to that of Example 1 84. 

Example 185 

40 

2-(4-Hydroxypiperidino)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 
[0370] 



50 



55 




molecular formula; C 21 H 21 N 4 0 3 CI (412.877) 
. yield(%); 56 
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• m.p.(°C); 157-158 
. Mass; 413 (MH + ) 
. NMR5(DMSO-d6); 

1 .2 ~ 1 .3 (2H, m), 1 .6 - 1 .8 (2H, m), 3.1 - 3.2 (2H, m), 3.6 ~ 3.7 (1 H, m), 4.3 -~ 4.4 (2H, m), 4.55 (2H, d, 
J=5.7Hz), 4.65 (1H, d, J=4.4Hz), 5.96 (2H, s), 6.84 (2H, s), 6.95 (1H, s), 7.24 (1H, d, J=9.0Hz), 7.47 (1H, dd, 
J=2.4Hz, 9.0Hz), 8.13 (1H, d, J=2.4Hz), 8.53 (1H, t, J=5.7Hz) 

Example 1 86 

2-(4-Hydroxypiperidino)-4-(3<;hlorQ-4H7iethoxvbenzyl)amino-6-cyanoquinazoline 



molecular formula; C^H^NsC^CI (423.5) 
. yield(%);80 
. m.p.(°C); 207 - 208 
. Mass; 424 (M+1)+ 
. NMR5(DMSO-d 6 ) ; 

1.18-1.30 (2H, m), 1.65 -~ 1.76 (2H, m), 3.21 ~ 3.33 (2H, m), 3.30 (3H, s), 3.64 - 3.72 (1H, m), 4.29 ~ 
4.37 (2H, m), 4.57 (2H t d, J=5.6Hz), 4.66 (1 H, d, J=1 .8Hz), 7.07 (1 H, d, J=8.4Hz), 7.24 (1 H, d, J=8.8Hz), 7.29 (1 H, 
dd, J=8.4Hz, 2.0Hz), 7.43 (1H, d, J=2.0Hz), 7.71 (1H, dd, J=8.8Hz, 2.0Hz), 8.51 (1H, d, J=2.0Hz), 8.74 (1H, bit, 
J=1 .8Hz) 

Example 1 87 

2-(2-Hydroxyethyl)amino^-(3,4-methylenedioxybenzyl) 



[0371] 




[0372] 




molecular formula; C 21 H 24 N 4 0 6 
yield(%); 38 
m.p.(°C) ; amorphous 
Mass; 429 (M+H) + 
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• NMR5(CDCl3); 

3.60 (2H, m), 3.88 (3H, s & 1H, m), 3.99 (3H, s), 4.01 (3H, s), 4.67 (2H, d, J=5.6Hz), 5.32 (1H, brs), 5.53 
(1H, brs), 5.97 (2H, s), 6.55 (1H, s), 6.80 (1H, d, J=8.0Hz), 6.85 (1H ( d, J=8.0Hz), 6.89 (1H, s) 

Example 188 

2-(2-Hydroxyethyl)amino^-(3,4Tnethylenedioxybe 
[0373] 




molecular formula; C 18 H 17 N 4 0 3 CI 
. yield(%); 47 

m.p.(°C); 138-139 

Mass m/e; 373 (M+1) 
• NMR 5 (CDCy+DMSO-dg)) ; 

3.60 (2H, m), 3.79 (2H, t, J=4.8Hz), 4.65 (2H, d, J=5.2Hz), 5.94 (2H, s), 6.76 (1 H, d, J=8.0Hz), 6.85 (1 H, dd, 

J=8.0Hz, 2.0Hz), 6.90 (1H, d, J=2.0Hz), 7.34 (1H, d, J=8.8Hz), 7.44 (1H, dd, J=8.8Hz, 2.4Hz), 8.02 (2H, brs) 

Example 1 89 

24N-(2-Hydroxyethyl)-N-methylamino1>4"(3,4-methylenedioxybenzyl)amino-6-chloroquina^ 
[0374] 




molecular formula; C 19 H 19 N 4 0 3 CI 
. yield(%);48 
. m.p.(°C); 146- 148 

Mass m/e; 387 (M+1) 
. NMR 5 (CDCl3(+DMSO-d 6 )) ; 

3.27 (3H, s), 3.82 (2H, t, J=4.8Hz), 3.89 (2H, t, J=4.8Hz), 4.67 (2H, d, J=5.6Hz), 5.95 (2H, s), 6.77 (1H, d, 

J=8.0Hz), 6.86 (1H, dd, J=8.0Hz, 1.6Hz), 6.90 (1H, d, J=1.6Hz), 7.43 (2H, m) ( 7.76 (1H, brs) 
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Example 190 



2-(2-Hydroxymethytpyrrolidin-1-yl)^ 



[0375] 



CI 




molecular formula; Cs^i^C^CI (412.877) 

• yield(%);70 

- m.p.(°C); 182-183 

• Mass; 413 (MH + ) 

. NMR 5 (DMSO-d 6 ); 

1.8 - 2.0 (4H, br2 peaks), 3.4 ~ 3.7 (3H, br 2 peaks), 4.1 - 4.2 (1H, brs), 4.58 (2H, d, J=5.8Hz), 5.96 (2H, 
s), 6.84 (1H, d, J=8.0Hz), 6.88 (1H, dd, J=1 .3Hz, 8.0Hz), 6.96 (1H, d, J=1.3Hz), 7.23 (1H, d, J=8.8Hz), 7.47 (1H, 
dd, J=2.4Hz, 8.8Hz), 8.15 (1H, d, J=2.4Hz), 8.4 ~ 8.6 (1H, brs) 

Example 191 

2-Bis(2-hydroxyethyl)aminO'4-(3,4-methylenedinxybenzyl)amino-6^hloroquinazotine 



molecular formula; C 20 H 21 N 4 O 4 CI (41 6.865) 
- yleld(%);56 
. m.p.(°C); 167-168 
. Mass; 417 (MH + ) 
• NMR6(DMSO-d 6 ); 

3.5 ~- 3.7 (8H, br 2 peaks), 4.56 (2H, d, J=5.7Hz), 5.96 (2H, s), 6.85 (2H, s), 6.93 (1H, s), 7.22 (1H, d, 
J=9.0Hz), 7.47 (1H, dd, J=2.4Hz, 9.0Hz), 8.15 (1H, d, J=2.4Hz), 8.55 (1H, brt, J=5.7Hz) 



[0376] 




EP 0 607 439 B1 

Example 192 

2-(1-lmidazolyl)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoHne 
5 [0377] 



w 



15 




[0378] 103 mg of imidazole was added to a suspension of 66 mg of sodium hydride in 6 ml of dimethylformamide at 
20 o°C. The obtained mixture was stirred for 10 minutes. 500 mg of 2,6-dichloro-4-(3,4-methylenedioxybenzyl)amino- 
6-chloroquinazoline was added to the resulting mixture at room temperature. The mixture thus prepared was stirred 
at 1 00°C for 20 minutes, followed by the addition of water. The crystals precipitated were recovered by filtration and 
washed with water and ethanol/acetone successively to give 325 mg of the title compound. 

25 . molecular formula; C 19 H 14 N 5 0 2 CI 
. yield(%);59 
. m.p.(°C); 275 ~ 276 (dec.) 

Mass m/e; 380 (M+1 ) 
- NMR 5 (DMSO-d 6 ); 

30 4.74 (2H, d, J=5.6Hz), 5.96 (2H, s), 6.85 (1H, d, J=8.0Hz), 6.95 (1H, dd, J=8.0Hz ( 1.6Hz), 7.03 (1H, d, 

J=1 .6Hz), 7.08 (1H, d, J=1 .2Hz), 7.68 (1 H, d, J=8.8Hz), 7.78 (1 H, dd, J=8.8Hz, 2.4Hz), 7.94 (1 H, d, J=1 .2Hz), 8.47 
(1H, d, J=2.4Hz), 8.58 (1H, t, J=2.4Hz), 9.28 (1H, t, J=5.6Hz) 

Examples 1 93 to 1 97 

35 

[0379] The following compounds were prepared in a similar manner to that of Example 192. 
Example 193 

40 2-(lmidazol-1-yl)-4>(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline 
[0380] 



45 



50 




55 . molecular formula; C 2 oH 14 N 6 02 (370) 
• yreld(%);81 

m.p.(°C); >290 
- Mass; 371 (M+1 )+ 
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. NMR8(DMSO-d 6 ); 

4.74 (2H, d, J=6.0Hz), 5.95 (2H, s), 6.86 (1H, d, J=8.0Hz), 6.95 (1H, dd, J=8.0Hz, 1.6Hz), 7.04 (1H, d, 
J=1 .6Hz), 7.09 (1 H, d, J=1 .6Hz), 7.73 (1 H, d, J=8.4Hz), 7.95 (1 H, d, J=1 .6Hz), 8.06 (1 H, dd, J=8.4Hz, 1 .6Hz), 8.61 
(1 H, d, J=1 .6Hz), 8.87 (1 H, d, J=1 .6Hz), 9.47 (1 H, brt, J=6.0Hz) 

Example 194 

2-Pentylamino^(3,4-rnethylenedioxybenzyl)amino-6-chloroquinazoline 
[0381] 




molecular formula; C 21 H23N 4 0 2 CI 
. yie!d(%); 97 
. m.p.(°C); 194-195 

Mass m/e; 399 (M+1) 
. NMR5(CDCl3); 

0.86 (3H, t, J=7.2Hz), 1 .29 (4H, m), 1 .58 (2H, quintet, J=6.8Hz), 3.47 (2H, q, J=6.8Hz), 4.78 (2H, d, J=5.6Hz), 
5.87 (2H, s), 6.66 (1 H, d, J=8.0Hz), 6.89 (1 H, d, J=8.0Hz), 6.94 (1 H, s), 7.26 (1 H, d, J=8.8Hz), 7.41 (1 H, d, J=8.8Hz), 
7.90 (1H, t, J=5.6Hz), 8.55 (1H, s), 9.53 (1H, brs) 

Example 195 

2-(2-Aminoethyl)amino-4-(3,4-methylenedioxybenzyl)amino-6 > 7,8-trimethoxyquinazoline 
[0382] 




molecular formula; C 21 H 25 N 5 0 5 
. yield(%); 87 

m.p.(°C); amorphous 
• Mass; 428 (M+H)+ 
- NMR6(CDCI 3 ); 

1.44 (2H, s), 2.93 (2H, t, J=6.0Hz), 3.57 (2H, brs), 3.88 (3H, s), 4.00 (3H, s), 4.07 (3H, s), 4.70 (2H, d, 
J=4.8Hz), 5.16 (1H, brs), 5.51 (1H, brs), 5.96 (2H, s), 6.56 (1H, s), 6.80 (1H, d, J=8.0Hz), 6.86 (1H, d, J=8.0Hz), 
6.90 (1H,s) 
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Example 196 



2-Hydta2ino-4-(3,4-methvlenedioxybenzyl)amino-6,7,8-trimethoxyquinazoline 



[0383] 



MeO 



MeO 




MeD 



molecular formula; C 19 H 2 -|N 5 0 5 
. yield(%); 12 

m.p.(°C); oily substance 
. Mass; 400 (M+H)+ 
• NMRSCCDCy; 

3.88 (3H t s), 3.99 (3H, s), 4.05 (3H t s), 4.66 (2H, d, J=3.6Hz), 5.92 (2H, s), 6.75 (1H, d, J=8.0Hz), 6.83 (1H, 
d, J=8.0Hz), 6.87 (1H, s), 7.04 (2H, brs) 

Example 197 

2-(Carfaamoylmethyl)amino-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinzoline 



molecular formula; C 18 H 16 N 5 0 3 CI 
. yield(%);63 

m.p.(°C); 259 - 260 (dec.) 

Mass m/e; 386 (M+1) 
. NMR5(DMSO-d 6 ) ; 

4.02 (2H, d, J=4.8Hz), 4.66 (2H, d, J=5.6Hz), 5.97 (2H, s), 6.86 (1 H, d, J=8.0Hz), 6.91 (1H, d, J=8.0Hz), 6.99 
(1H, s), 7.19 (1H, s), 7.50 (1H, d, J=8.8Hz), 7.61 (1H, s), 7.83 (1H, d, J=8.8Hz), 8.09 (1H, brs), 8.49 (1H, brs), 
10.03 (1H, brs) 



[0384] 




H 
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Example 200 



2-Amino^-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



[0385] 



CI 




[0386] 2.0 g of 2 t 6-dichloro-4-(3 l 4-methylenedioxybenzyl)aminoquinazoline was heated to 120°C in 50 ml of eth- 
anolic ammonia put in a pressure vessel for 1 8 hours, cooled and concentrated under a reduced pressure. The obtained 
residue was introduced to a silica gel column and eluted with a chloroform/ methanol (9:1) mixture to give 830 mg of 
the title compound. 

molecular formula; C 16 H 13 N 4 0 2 CI 
. yield(%);44 
. m.p.(°C); 285 (dec.) 
. Mass; 329 (M+1) + 
. NMR5(CDCI 3 ) ; 

4.67 (2H, d, J=5.6Hz), 4.98 (2H, br), 5.74 (1 H, br), 5.96 (2H, s), 6.78 (1 H, d, J=7.6Hz), 6.83 (1 H t dd, J=7.6Hz, 
1.6Hz), 6.86 (1H, d, J=1.6Hz), 7.38 (1H, d, J=9.6Hz), 7.46 - 7.49 (2H, m) 

Example 201 

2-Amino-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline 



[0388] The title compound was prepared in a similar manner to those of Examples 1 99 and 200. 

molecular formula; C 17 H 13 N 5 0 2 (319) 
■ yield(%);60 

m.p.(°C); 284 (dec.) 

Mass; 320 (M+1) + 
. NMR8(CDCI 3 ); 

4.31 (2H, d, J=5.6Hz), 5.25 (2H, brs), 5.58 (2H, s), 6.40 (1H, d, J=7.6Hz), 6.51 (1H, dd, J=7.6Hz, 1.2Hz), 
6.57 (1 H, d, J=1 .2Hz), 6.95 (1 H, d, J=8.4Hz), 7.25 (1 H, dd, J=8.4Hz, 1 .6Hz), 8.00 (1 H, br), 8.20 (1 H, d, J=1 .6Hz) 



[0387] 
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Example 202 



2'(Methylcarbamoyl)amino-4'(3 ) 4'methylenedioxyben2yl)arninO'6-chloroquina2oline 



[0389] 



CI 




[0390] 4 ml of dimethyl sulfoxide and 260 mg of methyl isocyanate were added to 500 mg of 2-amino-4-(3,4-methyl- 
enedioxybenzyl)amino-6-chloroquinazoline. The obtained mixture was stirred at 50°C for 3 hours and distilled under 
a reduced pressure to remove excess methyl isocyanate, followed by the addition of chloroform and water. The mixture 
thus obtained was filtered and the filtrate was extracted with chloroform twice. The organic layers were combined, 
washed with water twice, dried over magnesium sulfate and distilled under a reduced pressure to remove the solvent. 
The residue was purified by silica gel column chromatography (benzene/acetone) and recrystallized (from benzene/ 
chloroform/ethanol) to give 72 mg of the title compound. 

molecular formula; C 1Q H 16 N 5 0 3 CI 
. yield(%); 12 

• m.p.(°C); 245 - 247 

. Mass m/e; 386 (M+1) 

• NMR5(DMSO-d 6 ) ; 

2.75 (3H, d, J=4.4Hz), 4.56 (2H, d, J=6.0Hz), 5.95 (2H, s), 6.82 (1H, d, J=8.4Hz), 6.92 (1 H, d, J=8.4Hz), 7.11 
(1 H, s), 7.56 (1 H, d, J=8.8Hz), 7.67 (1 H, dd, J=8.8Hz, 1 .6Hz), 8.27 (1 H, d, J=1 .6Hz), 8.90 (1 H, t, J=6.0Hz), 9.20 
(1H,s), 9.38(1 H,d,J=4.4Hz) 

Examples 203 and 204 

[0391] The following compounds were prepared in a similar manner to that of Example 202. 
Example 203 

2-Bis(methylcarbamoyl)amino-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline 



[0392] 




D 



NH 



Me 
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molecular formula; C 20 H 19 N 6 O 4 CI 
. yield(%); 8 

amt. of product (mg); 45 
- m.p.(°C); 243 - 245 
. Mass m/e; 443 (M+1) 
. NMRS(DMSO-d 6 ); 

2.71 (6H, d, J=4.8Hz), 4.53 (2H, d, J=6.0Hz), 5.94 (2H, s), 6.80 (1H, d, J=8.0Hz), 6.85 (1H, d, J=8.0Hz), 6.95 
(1H, s), 7.66 (1H, d, J=8.8Hz), 7.72 (1H, dd, J=8.8Hz, 2.0Hz), 8.32 (1H, dd, J=2.0Hz), 8.85 (1H, dd, J=4.8Hz), 
9.01 (1H,t, J=6.0Hz) 

Example 204 

2-(n-Butylcarbamoyl)amino^-(3,4-methylenedioxybenzyl)amino-6>chloroquinazoline 
[0393] 




molecular formula; C 21 H22N 5 0 3 CI 
. yield(%);40 
. m.p.(°C); 209 - 210 

Mass m/e; 428 (M+1) 
• NMR 8 (DMSO-d 6 ) ; 

0.89 (3H, t, J=7.2Hz), 1.33 (2H, sextet, J=7.2Hz), 1.45 (2H, quintet, J=7.2Hz), 3.18 (2H, t, J=7.2Hz), 4.56 
(2H, d, J=6.0Hz), 5.95 (2H, s), 6.83 (1 H, d, J=8.0Hz), 6.91 (1 H, d, J=8.0Hz), 7.09 (1 H, s), 7.46 (1 H, d, J=8.8Hz), 
7.66 (1H, dd, J=8.8Hz, 2.0HZ), 8.27 (1H, d, J=2.0Hz), 8.90 (1H, t, J=6.0Hz), 9.17 (1H, s), 9.58 (1H, t, J=7.2Hz) 

Example 205 

2-(4-Ethoxycail3onylpiperidino)'4>(3 > 4-methylenedioxybenzyl)aminO'6"Chloroquin 
[0394] 




[0395] 3.61 g of methyl isonipecotate, 2.32 g of triethylamineand5 ml of 2-propanol were added to 1 g of 2,6-dichloro- 
4-(3,4-methylenedioxybenzyl)aminoquinazoline prepared in Example 92. The obtained mixture was refluxed for 100 
minutes. The mixture thus obtained was extracted with chloroform twice. The organic layers were combined, washed 
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with water, dried over magnesium sulfate and freed from the solvent by distillation. The residue was recrystallized (from 
ethanol/water) to give 1 .31 g of the title compound. 

molecular formula; C 24 H25CIN 4 0 4 
. yield(%);97 
. m.p.(°C); 118 ~ 119 
- Mass; 469 (M+1) 
. NMR5(DMSO-d 6 ); 

1 .1 8 (3H, t, J=7.2Hz), 1 .42 (2H, m), 2.58 (1 H, m), 2.98 (2H, m), 4.06 (2H, q, J=7.2Hz), 4.56 (2H, m, J=5.6Hz), 
4.62 (2H, m), 5.96 (2H, s), 6.82 (1H, d, J=8.0Hz), 6.86 (1H, dd, J=8.0Hz, 1.6Hz), 6.94 (1H, d, J=1.6Hz), 7.26 (1H, 
d, J=9.2Hz), 7.48 (1H, dd, J=9.2Hz, 2.4Hz), 8.15 (1H, d, J=2.4Hz), 8.56 (1H, brt, J=5.6Hz) 

Example 206 

2-(4'Ethoxycarbonylpiperidino)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline hydrochloride 



[0397] The title compound was prepared from the 2-(4-Ethoxycarbonylpiperidino)-4-(3,4-methylenedioxybenzyl)ami- 
no-6-chloroquinazoline prepared in Example 205 by the use of ethanol-hydrochloric acid-ethanol. 

molecular formula; C 2 4H25CIN 4 0 4 »HCI 
- yield(%);97 
. m.p.(°C) ; 174 - 175 
. NMR5(DMSO-d 6 ) : 

1.20(3H, t, J=7.2Hz), 1.59(2H, m), 1 97(2H, m), 2.75(1 H,m), 3.31 (2H, m), 4.09(2H, q, J=7.2Hz), 4.53(2H, 
m), 4. 67(2H, d, J=5. 6Hz), 5.98(2H, s), 6.86(1 H. d, J=8.0Hz), 6.90(1 H, dd. J=8. 0Hz, 1 .6Hz). 7.01 (1 H, d, J=1 .6Hz), 
7.83(1H, dd, J=8.8Hz t 2.0Hz), 7.91(1H, d, J=8.8Hz). 8.52(1H, d, J=2.0Hz), 10.15(1H t brs), 12.28(1H, brs) 



[0396] 
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Example 207 



2-(4-Ethoxyrart3onylpiperidino)-4-(3,4-m 



[0398] 



NC 




[0399] 3.71 g of ethyl isonipecotate, 2.38 g of triethylamtne and 10 ml of 2-propanol were added to 1 g of 2-chloro- 
4-(3,4-methylenedioxybenzyl)amino-6-cyanoquinazoline. The obtained mixture was refluxed for 1 hour and cooled to 
room temperature. The crystals thus precipitated were recovered by filtration and washed with water and ether suc- 
cessively to give 1 .126 g of the title compound. 

molecular formula; C 25 H25N 5 04 
. yield(%); 83 
. m.p.(°C); 192-193 
. Mass; 460 (M+1) 
. NMR5(CDCI 3 ); 

1 .26 (3H, t, J=7.2Hz), 1 .71 (2H, m), 1 .99 (2H, m), 2.59 (1 H, m), 3.12 (2H, brt, J=12.0Hz), 4.15 (2H, q, J=7.2Hz), 
4.67 (2H, d, J=5.2Hz), 4.82 (2H, dt, J=1 3.2Hz, 3.6Hz), 5.96 (2H, s), 6.79 (1H, d, J=8.0Hz), 6.85 (1H, dd, J=8.0Hz, 
1.6Hz), 6.88 (1H, d, J=1.6Hz), 7.42 (1H, brs), 7.61 (1H, dd, J=8.8Hz, 1.6Hz), 7.84 (1H, brs) 

Example 208 

2-(4-Ethoxycarbonylpiperidino)-4-(3-chloro-4-methoxybenzyl)amino-6-cyanoquinazoline 



[0401] 3.5 g of ethyl isonipecotate, 2.25 g of triethylamtne and 30 ml of 2-propanol were added to 1 g of 2-chloro- 
4-(3-chloro-4-methoxybenzyl)amino-6-cyanoquinazoline. The obtained mixture was refluxed for 30 minutes and cooled 
to room temperature. The crystals thus precipitated were recovered by filtration and washed with water and ethanol 
successively to give 1 .13 g of the title compound. 

molecular formula; C 25 H26N 5 0 3 CI 



[0400] 
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• yie!d(%); 85 
. m.p. (°C) ; 202 - 203 
. Mass; 480 (M+1) 
. NMRSfCDCy; 

1.26 (3H, t, J=7.2Hz), 1.72 (2H, m), 1.99 (2H, m), 2.59 (1H, m), 3.13 (2H, bit, J=11.2Hz), 3.90 (3H, s), 4.15 
(2H, q, J=7.2Hz), 4.69 (2H, d, J=5.6Hz), 4.80 (2H, m), 6.91 (1H, d, J=8.4Hz), 7.25 (1H, dd, J=8.4Hz, 2.4Hz), 7.42 
(1H, d, J=2.4Hz), 7.43 (1H, brs), 7.61 (1H, dd, J=8.8Hz, 1.6Hz), 7.87 (1H, brs) 

Example 209 

2-[N-(3-Ethoxycarbonylpropyl)-N-methy^^ 
[0402] 




[0403] 858 mg of ethyl N-methyl-4-aminobutyrate hydrochloride, 238 mg of triethylamine, 4 ml of 2-propanol and 2 
ml of N.N-dimethylformamide were added to 400 mg of 2-chloro-4-(3,4-methylenedioxybenzyl)amino-6-cyanoquina- 
zoline. The obtained mixture was refluxed for 1 hour, cooled to room temperature and filtered. The filtrate was distilled 
under a reduced pressure to remove the solvent and the residue was recrystallized (from ethanol/water) to give 410 
mg of the title compound. 

molecular formula; C^H^NsC^ 
. yield(%);78 

m.p.(°C); 152-153 

• Mass; 448 (M+1) 

• NMR 5 (CDCI3); 

1 .22 (3H, t, J=6,8Hz), 1 .97 (2H, brs), 2.30 (2H, brs), 3.24 (3H, s), 3.75 (2H, brs), 4.10 (2H, q, J=6.8Hz), 4.68 
(2H, d, J=5.2Hz), 5.96 (2H, s), 6.79 (1 H, d, J=8.0Hz), 6.84 (1 H, d, J=8.0Hz), 6.87 (1 H, s), 7.42 (1 H, brs), 7.60 (1 H, 
d, J=8.8Hz), 7.81 (1H,brs) 

Examples 210 to 221 

[0404] The following compounds were prepared in a similar manner to that of Examples 205 to 209. 



125 



EP 0 607 439 B1 

Example 210 

2-(4-Ethoxycarbonylpiperidino)-4-(3 t 4-^ hydrochloride 
[0405] 




molecular formula; C27H32N407-HCI 

- yield(%); 65 
m.p.(°C); 148 ~ 150 

- Mass; 525 (M+1) 
. NMR 5 (CDCI3) ; 

1.275 (3H, t, J=7.2Hz), 1.76 (2H, m), 2.03 (2H, m), 2.63 (1H, m), 3.38 (2H, m), 3.99 (3H, s), 4.08 (3H, s), 
4.12 (3H, s), 4.17 (2H, q, J=7.2Hz), 4.28 (2H, m), 4.63 (2H, d, J=6.0Hz) > 5.88 (2H, s), 6.68 (1H, d, J=8.0Hz), 6.92 
(1H, dd, J=8.0Hz, 1.6Hz), 6.97 (1H, d, J=1.6Hz), 8.23 (1H, s), 9.38 (1H, brs),.11.1 (1H, s) 

Example 211 

2-(4-Ethoxycart)onylpiperidino)-4-(3^hloro^ hydrochloride 
[0406] 




molecular formula; C 27 H33N 4 0 6 CI-HCI 
. yield(%);93 

• m.p. (°C); 177-178 
Mass; 545 (M+1) 

• NMR5(CDCI 3 ); 

1 .27 (3H, t, J=7.2Hz), 1 .80 (2H, m), 2.06 (2H, m), 2.67 (1 H, m), 3.40 (2H, m), 3.82 (3H, s), 3.98 (3H, s), 4.07 
(3H, s) t 4.11 (3H, s), 4.17 (2H, q, J=7.2Hz), 4.27 (2H, m), 4.65 (2H, d, J=6.0Hz). 6.84 (1H, d, J=8.8Hz), 7.40 (1H, 
d, J=2.0Hz), 7.48 (1 H, dd, J=8.8Hz, 2.0Hz), 8.23 (1 H, s), 9.26 (1 H, s), 11 .27 (1 H, brs) 
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Example 212 

2-(4-Ethoxycaxbonylpiperidino)-4-(3^ hydrochloride 
[0407] 




molecular formula; C 2 4H26N40 3 Cl2-HCI 
. yield(%); 97 

m.p.(°C); 201 ~- 204 
. Mass; 489 (M+1) 
. NMR5(DMSO-d 6 ); 

1.17 (3H, t, J=7.2Hz), 1.56 (2H, m), 1.93 (2H, m) t 2.71 (1H, m), 3.30 (2H, m), 3.80 (3H, s), 4.06 (2H, q, 
J=7.2Hz), 4.48 (2H, m), 4.66 (2H, d, J=5.2Hz), 7.09 (1H, d, J=8.4Hz), 7.34 (1H, dd, J=8.4Hz, 2.0Hz), 7.49 (1H, d, 
J=2.0Hz), 7.83 (2H, brs), 8.48 (1H, brs), 10.8 (1H, brs) 

Example 21 3 

2-(Ethoxycarbonylmethyl)amino-4-(3 > 4'methylenedioxybenzyl)amino-6-chloroquinazoline 
[0408] 




molecular formula; C2oH ig N 4 0 4 CI 
■ yield(%);55 

m.p.(°C);218~ 219 (dec.) 
. Mass m/e; 415 (M+1) 
. NMR5(DMSO-d 6 ); 

1.13 (3H, t, J=7.2Hz), 4.07 (2H, q, J=7.2Hz), 4.18 (2H, brs), 4.63 (2H, brd, J=4.0Hz), 5.97 (2H, s), 6.85 - 
6.92 (3H, m), 7.53 (1H, brs), 7.84 (1H, brd, J=8.0Hz), 8.35 (1H, brs), 8.50 (2H, m) 
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Example 214 

2-(3-Ethoxycarbonylpropyl)amino-4-(3 t 4^ethylenedioxybenzyl)amino-6-chloroquinazoline 



[0409] 




H 



COOEt 



molecular formula; C22H23N 4 0 4 CI 
• yield(%);44 
. m.p.(°C); 96 - 98 

Mass m/e; 443 (M+1 ) 
. NMR5(CDCI 3 ); 

1 .24 (3H, t, J=6.8Hz), 1 .96 (2H, quintent, J=7.2Hz), 2.41 (2H, t, J=7.2Hz), 3.54 (2H, q, J=7.2Hz), 4.12 (2H, 
q, J=6.8Hz), 4.66 (2H, q, J=5.2Hz), 5.97 (2H, s), 6.79 (1H, d. J=8.0Hz), 6.84 (1H, d, J=8.0Hz), 6.87 (1H, s), 7.30 
(1H, d, J=8.0Hz), 7.44 (1H, s), 7.47 (1H, d f J=8.0Hz) 



2-[N-(3-Ethoxycari3onylpropyl)-N-methylamino]-^^ 
hydrochloride 



molecular formula; CgaH^^C^CI-HCI 
■ yield(%); 67 
. m.p.(°C); 182-183 

Mass; 457 (M+1) 
. NMR 8 (CDCl3+DMSO-d 6 ); 

1.23 (3H, t, J=7.2Hz), 1.90 (2H, brs), 2.25 (2H, brs), 2.84 (3H, brs), 3.56 (2H, brs), 4.10 (2H, q, J=7.2Hz), 

4.70 (2H, d, J=5.6Hz), 5.94 (2H t s), 6.76 (1H, d, J=7.6Hz), 6.87 (2H, m), 7.54 (1H, dd, J=9.2Hz, 2.0Hz), 8.40 (1H, 

d, J=2.0Hz), 8.66 (1H, d, J=9.2Hz), 9.69 (1H, brs) 



Example 215 



[0410] 




Me 
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Example 216 

2-(5-Ethoxycarbonylpentyl)amino-4-(3,4^ethylened 
[0411] 




molecular formula; Cg^^r^C^CI 
• yield(%); 46 

m.p.(°C); 109-110 

Mass m/e; 471 (M+1) 
- NMR 5 (CDCI3); 

1 .25 (3H, t, J=7.2Hz), 1 .43 (2H, quintet, J=7.6Hz), 1 .66 (4H, m), 2.31 (2H, t, J=7.6Hz), 3.49 (2H, q, J=7.6Hz), 
4.12 (2H, q, J=7.2Hz), 4.68 (2H, d, J=5.2Hz), 5.97 (2H, s), 6.79 (1H, d, J=8.0Hz), 6.84 (1H, d, J=8.0Hz), 6.87 (1H, 
s), 7.43 (3H t m) 

Example 217 

(S)-2-(N-2-Ethoxycarbonylpyrrolidin-1-yl)-4-(3 t 4-^ hydrochloride 
[0412] 




CQOBt 



molecular formula; C23H23N 4 0 4 Cl-HCI 

• yield(%); 52 

m.p. (°C) ; 206 - 208 
Mass; 455 (M+1) 

• NMR6(CDCI 3 ); 

1.19 (3H, t, J=7.2Hz), 2.17 (3H t m), 2.32 (1H, m), 4.12 (2H, m), 4.24 (2H, m), 4.62 (2H, m), 4.67 (1H, m), 
5.93 (2H, s), 6.77 (1H, d, J=8.0Hz), 6.86 (1H, dd, J=8.0Hz, 1.6Hz), 6.89 (1H, d, J=1.6Hz), 7.54 (1H, d, J=8.8Hz), 
8.38 (1H, s), 8.64 (1H, d, J=8.8Hz), 9.67 (1H, brs), 13.38 (1H, brs) 
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Example 21 8 

2-(N-Ethoxycarbonylmethyl-N-methylam 
[0413] 




Me 



molecular formula; C22H2iN 5 0 4 
• yield(%);75 
. m.p. (°C) ; 171 - 172 
- Mass; 420 (M+1) 

NMR5(DMSO-d 6 ); 

1.12 (3H, m), 3.18 (3H, s), 4.03 (2H, m), 4.38 (2H, m), 4.51 (2H, m), 5.95 (2H, s), 6.84 (3H, m), 7.30 (1H, 
m), 7.76 (1H, m), 8.58 (1H, s), 8.79 (1H, m) 

Example 21 9 

24N-Ethyl-N-(3-ethoxycamonyl)amino]^-(3,4-methylenedioxybenzyl)amino-6-cyanoquin 
[0414] 




COOEt 



molecular formula; C^H^NsC^ (461 .522) 
. yield(%);61 

m.p.(°C); 142 - 143 
. Mass; 462 (M+1) 
• NMR 5 (DMSO-d 6 ); 

1 .0 ~~ 1 .15 (3H, br2 peaks), 1 .13 (3H, t, J=7.1 Hz). 1 .65 ~ 1 .9 (2H, br 2 peaks), 2.15 - 2.35 (2H, br 2 peaks), 
3.58 (4H, brs), 4.01 (2H, q, J=7.1Hz), 4.58 (2H, d, J=5.7Hz), 5.96 (2H, s), 6.84 (2H, s), 6.93 (1 H, s), 7.25 (1 H, brs), 
7.72 (1H, dd, J=1.8Hz, 8.8Hz), 8.56 (1H, d, J=1.8Hz), 8.72 (1H, t, J=5.7Hz) 
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Example 220 

2-(N-(3-Ethoxycarbonylpropyl)-N-methylamm^ 



[0415] 



NC 




COOEt 



Me 



molecular formula; C24H26N503CI 
. yield(%); 72 
. m.p.(°C); 127-128 
- Mass; 468 (M+1) 
. NMR5(DMSO-d 6 ); 

1.11 (3H, t, J=7.2Hz), 1.74 (2H, brs), 2.14 (2H, brs), 3.09 (3H, s), 3.62 (2H, brs), 3.81 (3H, s), 3.98 (2H, q, 
J=7.2Hz), 4.61 (2H, d, J=6.0Hz), 7.07 (1H, d, J=8.8Hz), 7.20 - 7.36 (2H, m), 7.42 (1H, s), 7.72 (1H, d, J=8.8Hz), 
8.55 (1H, s), 8.75 (1H, t, J=6.0Hz) 



(S)-2-(N-2-Ethoxycarbonylpyirolidin-1-yl)-4-(3,4-^ hydrochloride 



molecular formula; Cg^ggNgO^HCI 

• yield(%);44 

• m.p.(°C); 231 ~~ 232 
. Mass; 446 (M+1) 

. NMR6(CDCI 3 ); 

1.21 (3H, t, J=7.2Hz), 2.19 (3H, m), 2.36 (1H, m), 4.15 (2H, m), 4.28 (2H, m), 4.62 (2H, m), 4.76 (1H, m), 
5.95 (2H, s), 6.79 (1H, d, J=8.0Hz), 6.86 (1H, d, J=8.0Hz), 6.88 (1H, s), 7.80 (1H, dd, J=8.8Hz, 1 6Hz), 8.82 (1H, 
d, J=1.6Hz) t 8.87 (1H, d, J=8.8Hz), 9.85 (1H, brs), 13.81 (1H, s) 



Example 221 



[0416] 




COOEt 
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Example 222 



2-(4-Carboxypiperidino)-4"(3,4-methyleneclioxybenzyl)amino-6-chloroquinazoline 



[0417] 



CI 




[0418] 1 0 ml of ethanol, 5 ml of water and 820 mg of sodium hydroxide were added to 1 g of 2-(4-ethoxycarbonyl- 
piperidino)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline. The obtained mixture was refluxed for 20 min- 
utes, concentrated under a reduced pressure and neutralized with 1 N hydrochloric acid. The crystals thus precipitated 
were recovered by filtration to give 920 mg of the title compound. 

molecular formula; C22H21N4O4CI 
• yield(%); 98 
. m.p.(°C); 221 ~ 222 

Mass m/e; 441 (M+1) 

NMR6(DMSO-d 6 ); 

1.38 (2H, m), 1.80 (2H, dd, J=13.2Hz, 2.4Hz), 2.48 (1H, m), 2.96 (2H, t, J=12.0Hz), 4.54 (2H, d, J=5.6Hz), 
4.56 (2H, dt, J=12.0Hz, 3.2Hz), 5.94 (2H, s), 6.81 (1 H, d, J=8.0Hz), 6.84 (1 H, d, J=8.0Hz), 6.93 (1 H, s), 7.24 (1 H, 
d, J=9.2Hz), 7.46 (1H, dd, J=9.2Hz, 2.0Hz), 8.13 (1H, d, J=2.0Hz), 8.55 (1H, t, J=5.6Hz) 

Example 223 

Sodium 2-(4-Carboxypiperidinol'4'(3,4'methylenedioxybenzyl)amino>6'Chloroqutnazoline 



[0420] 1 2 ml of a 1 N aqueous solution of sodium hydroxide and 40 ml of water were added to 5.00 g (1 1 .3 mmol) of 
the 2-(4-carboxypiperidino)-4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline prepared in Example 222. The 
obtained mixture was dissolved by heating and cooled by allowing to stand. The crystals thus precipitated were recov- 
ered by filtration under suction, washed with a small amount of water, and vacuum-dried in the presence of phosphorus 
pentaoxide to give 4.34 g of the title compound. 



[0419] 




COONa 



132 



EP 0 607 439 B1 



molecular formula; C^H^C^C^Na 
. yie!d(%); 98 
. NMR 5 (DMSO-d 6 ) ; 

1.42(2H, m). 1.73(2H, m), 2.06(1 H, m), 2.95(2H, m), 4.52(2H, m), 4.56(2H, d, J=5.6Hz), 5.95(2H, s), 6.81 
(1 H, d, J=8.0Hz), 6.86(1 H, dd, J=8.0Hz, 1 .6Hz), 6.95(1 H, d, J=1 .6Hz), 7.22(1 H, d, J=9.2Hz), 7.44(1 H, dd, J=9.2Hz, 
2,4Hz), 8.13(1H, d, J=2.4Hz), 8.58(1H, brt, J=5.6Hz) 

Example 224 

Potassium 2-(4-Cartooxypiperidino)-4-(3,4-methylenedioxybenzyl)am 



[0422] 12.5 ml of a 1N aqueous solution of potassium hydroxide and 40 ml of water were added to 5.50 g (12.5 
mmol) of the 2-(4-carboxypiperidino)-4-(3,4-methylenedioxybenzylamino)-6-chloroquinazoline prepared in Example 
222. The obtained mixture was dissolved by heating and filtered. The filtrate was concentrated in a vacuum. Ethanol 
and ether were added to the obtained residue to precipitate crystals. The crystals were recovered by filtration, washed 
with ether, and vacuum-dried in the presence of phosphorus pentaoxide to give 4.69 g of the title compound. 

molecular formula; C22H20CIN4O4.K 

- yield(%);78 

- m.p.(°C); 230 - 234 (dec.) 
• NMR5(DMSO-d 6 ) ; 

1 .39(2H, m), 1 .69(2H,m), 1 .96(1 H,m), 2.94(2H,m), 4.48(2H,m), 4.55(2H, d, J=5.6Hz), 5.96(2H t s), 6.81 (1 H, 
d, J=8.0Hz), 6.86(1 H, dd, J=8.0Hz. 1,6Hz), 6.94(1 H, d, J=1.6Hz), 7.22(1 H, d, J=8.8Hz). 7.43(1 H, dd, J=8.8Hz, 2, 
4Hz), 8.11 (1H, d, J=2.4Hz), 8,50(1H, brt, J=5.6Hz) 

Example 225 

2-(4-Carboxypiperidino)'4-(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline hydrochloride 



[0421] 




[0423] 




• HCl 
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[0424] 2.00 g (4.54 mmol) of the 2-(4-carboxypiperidino)-4-(3 1 4-methylenedioxybenzylamino)-6-chloroqujnazo!ine 
prepared in Example 222 was dissolved in a mixture comprising 25 ml of tetrahydrofuran and 25 ml of ethanol under 
heating, followed by the dropwise addition of 1 .0 ml of an 8M ethanolic solution of hydrochloric acid. The obtained 
mixture was cooled by allowing to stand to precipitate crystals. The crystals were recovered by filtration, washed with 
tetrahydrofuran, and air-dried to give 1 .87 g of the title compound. 

molecular formula; C 22 H2iN 4 0 4 CI»HCI 
. yield(%); 86 
. m.p.(°C); 284 ~ 286 
- NMR5(DMSO-d 6 ); 

1.58(2H, m), 1.96(21-1, m), 2.65(1 H, m), 3.3(2H, m), 4.47(2H, m), 4. 67(2H, d, J=5.6Hz), 5.98(2H, s), 6.87 
(1H, d, J=8.0Hz), 6.90(1 H, dd. J=8.0Hz, 1.6Hz), 7.00(1 H, d, J=1.6Hz), 7. 83(2H, brs), 8.49(1 H, brs), 1 0.09(1 H, 
brs), 12.11(1H, brs), 12.40(1H, brs) 

Example 226 

2-(4-Carboxypiperidino)-4-(3,4-methylenedioxybenzyl)amino-6'Chloroquinazoline methanesulfonate 



[0426] 2.00 g (4.54 mmol) of the 2-(4-carboxypiperidino)-4-(3,4-methylenedioxybenzylamino)-6-chloroquinazoline 
prepared in Example 222 was dissolved in a mixture comprising 25 ml of tetrahydrofuran and 25 ml of ethanol under 
heating, followed by the dropwise addition of 0.31 ml (4.78 mmol) of methanesulfonic acid. The obtained mixture was 
cooled by allowing to stand to precipitate crystals. The crystals were recovered by filtration, washed with tetrahydro- 
furan, and air-dried to give 2.21 g of the title compound. 

molecular formula; C^H^^C^CI • CH 4 0 3 S 
. yield(%); 91 
. m.p. (°C) ; 265 - 266 
• NMR5(DMSO-d 6 ); 

1 .59(21-1, m), 1 .97(2H, m), 2.32(3H, s), 2.65(1 H, m), 3.3(2H, m), 4.40(2H, m), 4.68(2H, d. J=5.6Hz), 5.98(2H, 
s), 6.87(1 H, d. J=8. 0Hz). 6.90(1 H, dd, J=8.0Hz, 1 ,6Hz), 6.98(1 H, d, J=1 .6Hz), 7.67(1 H, d J=8.8Hz), 7.84(1 H, dd, 
J=8.0Hz, 2,0Hz), 8.42(1H, d, J=2.0Hz), 9.95(1H, brs). 11.76(1H, brs), 12.37(1H, brs) 



[0425] 




134 



EP 0 607 439 B1 

Example 227 

2-(4-Cart)oxyp}peridino)>4-(3 1 4^ethylenedioxybenzyl)amino-6-cyanoquinazoline 
5 [0427] 



w 



15 




[0428] 20 ml of ethanol and 2.0 ml of a 1 N aqueous solution of sodium hydroxide were added to 31 8 mg of 2-(4-ethox- 
20 ycarbonylpiperidino)-4-(3,4-methyIenedioxyben2yl)amino-6-cyanoquinazoline. The obtained mixture was stirred at 
50°C for 30 minutes and neutralized with 1 N hydrochloric acid. The crystal thus precipitated was recovered by filtration 
and purified by silica gel column chromatography (chloroform/ methanol) to give 116 mg of the title compound. 

molecular formula; C23H 21 N 5 0 4 
25 . yield(%); 39 

• m.p.(°C); 269 - 271 
. Mass m/e; 432 (M+1) 
. NMR5(DMSO-d 6 ); 

1.40 (2H, m), 1.79 (2H, m), 2.41 (1H, m), 3.04 (1H, dt, J=11.2Hz, 1 .2Hz), 4.55 (2H, d, J=5.6Hz), 4.57 (2H, 
30 m), 5.95 (2H, s), 6.82 (1H, d, J=8.0Hz). 6.84 (1H, d, J=8.0Hz), 6.94 (1H, s), 7.25 (1H, d, J=8.8Hz), 7.71 (1H, d, 

J=8.8Hz), 8.53 (1H, s), 8.72 (1H, t, J=5.6Hz) 

Example 228 

35 2 -(4-Carboxy p iperid ino)-4-(3-chloro-4-methoxy benzyl) am ino-6-cyanoquinazo line 
[0429] 



40 



45 




[0430] 30 ml of tetrahydrofuran, 30 ml of ethanol and 14 ml of a 1N aqueous solution of sodium hydroxide were 
added to 1 .0 g of 2-(4-ethoxycarbo nylp iperidin o)-4« (3-ch lo ro-4-m ethoxy benzyl) ami no-6-cyanoquinazoline. The ob- 
tained mixture was stirred at room temperature for 1 6 hours and neutralized with 1 N hydrochloric acid, followed by the 
55 addition of 1 00 ml of water. The crystals thus precipitated were recovered by filtration and recrystallized from tetrahy- 
drofuran/ ethanol/water to give 860 mg of the title compound. 

molecular formula; CgaH^NgC^CI 
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- yield(%); 91 

. m.p.(°C); 277 ~ 278 (dec.) 

Mass m/e; 452 (M+1) 
. NMR5(DMSO-d6) ; 

1.40 (2H, m), 1.84 (2H, m), 2.51 (1H, m), 3.05 (2H, dt, J=12Hz, 2.4Hz), 3.82 (3H, s), 4.59 (2H, d, J=5.6Hz), 
4.63 (2H, m), 7.08 (1H, d, J=8.4Hz), 7.28 (1H, d, J=8.8Hz), 7.32 (1H, dd, J=8.4Hz, 2.0Hz), 7.45 (1H, d, J=2.0Hz), 
7.74 (1 H, dd, J=8.8Hz, 2.0Hz), 8.54 (1 H ( d, J=2.0Hz), 8.79 (1 H, t, J=5.6Hz) 

Example 229 

Sodium 2-(4-Carboxypiperidino)"4-(3K:hloro-4-methoxybenzy0aminO"6-cyanoquinazoline 



[0432] 1.00 g (2.21 mmol) of the 2-(4-carboxypiperidino)-4-(3-chloro-4-methoxybenzyl)amino-6-cyanoquinazoline 
prepared in Example 228 was dissolved in a mixture comprising 30 ml of tetrahydrofuran and 40 ml of ethanol under 
heating, followed by the addition of 2.3 ml of a 1N aqueous solution of sodium hydroxide and 100 ml of water. The 
obtained mixture was concentrated in a vacuum to precipitate crystals. The crystals were recovered by filtration, washed 
with water, and air-dried to give 0.45 g of the title compound. 

molecular formula; CgaHg-iNgOgCINa 
. yield(%);43 
. NMR5(DMSO-d 6 ); 

1.45 (2H, m), 1.75 (2H, m), 2.12 (1H, m), 3.06 (2H, m), 3.81 (3H, s), 4.52 (2H, m), 4.58 (2H, d, J=5.6Hz), 
7.07 (1H, d, J=8.8Hz), 7.24 (1H, d, J=8.4Hz), 7.32 (1H, dd, J=8.4Hz. 2.0Hz), 7.45 (1H, d, J=2.0Hz), 7.69 (1H, dd, 
J=8.8Hz, 2.0Hz), 8.54 (1H, d, J=2.0Hz), 8.86 (1H, brt, J=5.6Hz) 

Example 230 

2-[N-(3-Carboxypropyl)-N-methylaminol-4-(3 > 4-methylenedioxybenzyl)amino-6-cyanoquinazoline 



[0431] 




[0433] 




Me 
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[0434] 20 ml of ethanol and 2.61 ml of a 1N aqueous solution of sodium hydroxide were added to 389 mg of 
2-[N-(3-ethoxycaroonylpropyO-N^ethoxyam The ob- 

tained mixture was stirred at room temperature for 4 hours and at 50°C for 1 0 minutes and neutralized with 1 N hydro- 
chloric acid. The crystals precipitated were recovered by filtration, purified by silica gel column chromatography (chlo- 
roform/methanol) and recrystallized from ethano l/acetone/water to give 305 mg of the title compound. 

molecular formula; C22H21N5O4 
. yield(%); 84 
- m.p.(°C); 138-140 
. Mass m/e; 420 (M+1) 
• NMR 5 (CDCl3(+DMSO-d 6 )) ; 

1.96 (2H, brs), 2.31 (brs), 3.24 (3H, s), 3.76 (2H, brs), 4.67 (2H, d, J=5.6Hz), 5.94 (2H, s), 6.77 (1H, d, 

J=8.0Hz), 6.86 (1H, d, J=8.0Hz), 6.91 (1H, s), 7.58 (1H, brs), 7.61 (1H, d, J=8.4Hz), 8.48 (2H ( m) 

Examples 231 to 245 

[0435] The following compounds were prepared in a similar manner to those of Examples 222 to 230. 
Example 231 

2>(4-Carboxypiperidino)-4-(3 t 4-methytenedioxybenzyQamino-6 t 7 > 8-trimethoxyquinazoline 



molecular formula; 025^1^407 
. yield(%);73 
. m.p.(°C);216~ 217 
. Mass m/e; 297 (M+1) 
- NMR5(CDCl3); 

1.80 (2H, m), 2.05 (2H, m), 2.65 (1H, m), 3.39 (2H. dt, J=1 0.8Hz, 2.8Hz), 3.98 (3H, s), 4.07 (3H, s), 4.13 
(3H, s), 4.26 (2H, m), 4.70 (2H, d, J=6.0Hz), 5.88 (2H, s), 6.69 (1H, d, J=7.6Hz), 6.95 (1H, dd, J=7.6Hz, 1.6Hz), 
7.02 (1 H, d, J=1 .6Hz), 8.38 (1 H, s), 9.36 (1 H, s), 11 .24 (1 H, t, J=6.0Hz) 



[0436] 




137 



EP 0 607 439 B1 

Example 232 

2-(4-Carfaoxypiperidino)-4-(3-chloro-4-^ 
[0437] 




molecular formula; C25H2gN 4 0 6 CI 
. yield(%);90 

m.p.(°C); 197-198 
. Mass m/e; 517 (M+1) 
. NMR5(DMSO-d 6 ) ; 

1.45 (2H, brs), 1.90 (2H, brs), 2.59 (1H, brs), 3.22 (2H, brs), 3.80 (3H, s), 3.90 (6H, s), 3.92 (3H, s), 4.39 
(2H, brs), 4.65 (2H, d, J=5.2Hz), 7.05 (1H, d, J=8.4Hz), 7.33 (1H r d, J=8.4Hz), 7.45 (1H, s), 7.76 (1H, brs), 10.70 
(1H, brs) 

Example 233 

2-(4-Carboxypiperidino)-4-(3 t 4-methylenedioxybenzyl)amino-6-methoxyquinazoline 
[0438] 




molecular formula; C^H^N^s (436) 
. yleld(%);79 

m.p.(°C); 263 (dec.) 

Mass; 437 (M+1 ) + 
- NMR8(DMSO-d 6 ); 

1.51 - 1.59 (2H, m), 1.86 - 1.95 (2H, m), 2.59 <- 2.64 (1H, m), 3.21 - 3.28 (2H, m), 4.39 - 4.44 (2H, m), 
4.67 (2H, d, J=5.6Hz), 5.78 (2H, s), 6.85 (1H, d, J=7.6Hz), 6.89 (1H, d, J=7.6Hz), 6.99 (1H, s), 7.42 (1H, dd, 
J=9.2Hz, 1 .6Hz), 7.72 (1H, d, J=9.2Hz), 7.86 (1H, d, J=1.6Hz), 10.02 (1H, br), 11.89 (1H, s) 
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Example 234 

2-(4-Carooxypiperidino)-4-(3-chJoro-4^ 
[0439] 




molecular formula; C^H^N^C^d (456.930) 
• yield(%);81 
- m.p.(°C); 246 (dec.) 
■ Mass; 457 (MH+) 
. NMR; 

1.3-1.5 (2H, m), 1.79 (2H, d, J=10Hz), 2.4 ~ 2.5 (1H, m), 2.91 (2H, t, J=11Hz), 3.81 (3H, s), 4.56 (2H, d, 
J=1 3Hz), 4.60 (2H, d, J=5.7Hz), 7.09 (1 H, d, J=8.6Hz), 7.18 (1 H, dd, J=2.7Hz, 9.2Hz), 7.24 (1 H, d, J=9.2Hz), 7.32 
(1H, dd, J=2.2Hz, 8.6Hz), 7.45 (1H, d, J=2.2Hz), 7.49 (1H, d, J=2.7Hz), 8.42 (1H, t, J=5.7Hz), 12.15 (1H, brs) 

Example 235 

2-(4-Camoxypiperidino)>4-(3-chloro-4-methoxybenzyl)amino-6-chloroquinazoline 
[0440] 




molecular formula; C22H22N4O3CI2 
. yield(%);92 

• m.p. (°C) ; 280 ~ 281 
Mass m/e; 461 (M+1) 

• NMR 5 (DMSO-d 6 ); 

1.59 (2H, m), 1.94 (2H, brd, J=11.6Hz), 2.62 (1H, brs), 3.32 (2H, m), 3.79 (3H, s), 4.52 (2H, d, J=13.6Hz), 
4.64 (2H, d, J=4.8Hz), 6.99 (1H, d, J=8.4Hz), 7.30 (1H, d, J=8.4Hz), 7.42 (1H, s), 7.69 (1H, d, J=8.8Hz), 8.00 (1H, 
d, J=8.8Hz), 8.51 (1H, s), 10.24 (1H, s), 12.42 (1H, s) 
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Example 236 



2-(4^arooxypiperidino)-4-(benzimidazol-5-yl)methylam 



[0441] 



CI 





N B 



N 




molecular formula; C22H 2 iN 6 0 2 CI (436.903) 
. yield(%); 99 

m.p.(°C); 230 (dec.) 
. Mass; 437 (MH) + 
- NMRS(DMSO-d 6 ); 

1 .3 - 1 .5 (2H, m), 1 .82 (2H, d, J=1 0Hz), 2.4 - 2.5 (1 H, m), 2.98 (2H, t, J=1 1 Hz), 4.60 (2H, d, J=1 3Hz), 4.77 
(2H, d, J-5.7HZ), 7.2 - 7.3 (2H, m), 7.45 ~ 7.6 (3H, m), 8.16 (1H, s), 8.19 (1H, d, J=2.4Hz), 8.68 (1H, t, J=5.7Hz), 
12.17 (1H, brs), 12.33 (1H, brs) 

Example 237 

2-(Cartooxymethyl)amino-4-(3 > 4-me 



molecular formula; C 18 H 15 N 4 0 4 CI 

■ yield(%); 64 

■ m.p.(°C); 260 - 261 (dec.) 
• Mass m/e; 387 (M+1) 

. NMR5(DMSO-d 6 ); 

4.00 (2H, brs), 4.57 (2H, d, J=5.6Hz), 5.93 (2H, s), 6.79 (1H, d, J=8.0Hz), 6.86 (1H, d, J=8.0Hz), 6.95 (1H, 
s), 7.35 (1H, brs), 7.50 (1H, brs), 8.30 ~ 8.50 (2H, m) 



[0442] 




H 
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Example 238 



2-(3-Carboxypropyl)amino-4-(3,4-niethvlenedioxYbenzyl)aniino-6-chloroquinazoline 



[0443] 



CI 




N 
H 



COOH 



molecular formula; C 20 H 1 9N4O 4 CI 
- yield(%); 88 
. m.p.(°C); 170 - 172 

Mass m/e; 415 (M+1) 
• NMR 5 (DMSO-d 6 ) ; 

1 .71 (2H, brs), 2.23 (2H, brs), 3.27 (2H, brs), 4.56 (2H, d. J=5.6Hz), 5.95 (2H, s), 6.82 (3H, m), 6.95 (1 H, s) f 
7.20 (1h, brs), 7.46 (1H, dd, J=8.8Hz, 1 .6Hz), 8.12 (1H, d, J=1.6Hz) 

Example 239 

2-(5-Cart>oxypentyl)amino^-(3 ) 4HTiethylenedioxybenzyl)amino-6"Chioroquinazoline 



molecular formula; C22H23N4O4CI 
. yle!d(%);80 
. m.p. (°C) ; 190 - 192 

Mass m/e; 443 (M+1 ) 
. NMR8(DMSO-d 6 ); 

1.25 (2H, brs), 1.47 (4H, brs), 2.16 (2H, brs), 3.31 (2H, brs), 4.60 (2H, brs), 5.94 (2H, s), 6.84 (2H, s), 6.96 
(1 H, s), 7.33 (1 H, brs), 7.60 (1 H, brs), 8.25 (1 H, brs) 



[0444] 




H 
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Example 240 

2^N-(3-Carooxypropyl)-N-methylaminoM(3 t 4-methy^ 
[0445] 




molecular formula; C21H21N4O4CI 
. yield(%); 92 
. m.p.(°C); 143- 144 
• Mass m/e; 429 (M+1) 
. NMR 6 (DMSO-d 6 (+CD 3 OD)) ; 

1.79 (2H, brs), 2.20 (2H, brs), 3.21 (3H, s), 3.71 (2H, t, J=7.2Hz), 4.65 (2H, s), 5.95 (2H, s), 6.81 (1H, d, 

J=8.0Hz), 6.86 (1H, d, J=8.0Hz), 6.95 (1H, s), 7.79 (1H, d, J=8.8Hz), 7.85 (1H, d, J=8.8Hz), 8.49 (1H, s) 

Example 241 

2-(N-Carboxymethyl-N-methylamino)^-(3,4-methy^ 
[0446] 




molecular formula; C2oH 17 N 5 0 4 

• yield(%);68 

■ m.p. (°C) ; 268 ~ 270 

• Mass m/e; 392 (M+1) 

■ NMRS(DMSO-d 6 ); 

3.11 (3H, s), 4.13 (2H, brs), 4.56 (2H, m), 5.94 (2H, s), 6.83 (2H, m), 6.93 (1H, d, J=14.4Hz), 7.20 (1H, m), 
7.66 (1H, m) ( 8.51 (1H, s), 8.62 (1H, m) 



142 



EP 0 607 439 B1 

Example 242 

2-rN-Ethyl-N-(3^artooxypropyl)amino]^ 
[0447] 




molecular formula; C23H23N 5 0 4 (433.468) 
. yield(%); 96 
. m.p.(°C); 186-187 

Mass; 434 (M+1) 
. NMR5(DMSO-d 6 ); 

1 .0 - 1 .1 5 (3H, br 2 peaks), 1 .65 - 1 .85 (2H, br 2 peaks), 2.1 ~~ 2.25 (2H, br 2 peaks), 3.57 (4H, brs), 4.58 
(2H, d, J=5.7Hz), 5.96 (2H, s), 6.84 (2H, s), 6.93 (1H, s), 7.26 (1H, d, J=8.8Hz), 7.72 (1H, dd, J=1.8Hz, 8.8Hz), 
8.56 (1H, d, J=1.8Hz), 8.71 (1H, brs) 

Example 243 

2-[N-(3-Carooxypropyl)-N-methylamino]-4-(3-chloro^-methoxybenzyl)amino-6-cyanoquin 
[0448] 




molecular formula; C22H22N5O3CI 
■ yield(%);88 
. m.p.(°C); 108-109 
- Mass; 440 (M+1) 
. NMR5(DMSO-d 6 ); 

1.73 (2H, brs), 2.13 (2H, brs), 3.11 (3H, s), 3.63 (2H, brs), 3.82 (3H, s), 4.61 (2H, d, J=5.6Hz), 7.07 (1H, d, 
J=8.4Hz), 7.27 (1H, d, J=8.8Hz), 7.31 (1H, d, J=8.4Hz), 7.43 (1H, s), 7.72 (1H, s), 8.55 (1H, s), 8.74 (1H, brt, 
J=5.6Hz), 12.02 (1H,brs) 
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Example 244 

2-(4-Carboxypiperidino)^-(benzimidazol-5-yl)methylamino^cyanoquinazoline 



[0449] 



NC 




CDDH 



molecular formula; C23H 21 N 7 02 (427) 

• yield(%);50 

. m.p.(°C); >290 
. Mass; 428 (M++1) 

• NMR5(DMSO-d 6 ) ; 

1 .29 - 1 .42 (2H, m), 1 .76 ~ 2.20 (2H, m), 2.39 - 2.51 (2H, m), 2.99 - 3.07 (3H, m), 4.60 - 4.64 (2H, m), 
4.76 (2H, d, J=5.6Hz), 7.23 (1H, d, J=8.4Hz), 7.25 (1H, d, J=8.8Hz), 7.51 (1H, d, J=8.4Hz), 7.56 (1H, s), 7.71 (1H, 
dd, J=8.4Hz, 1.6Hz), 8.14 (1H, s), 8.57 (1H, d, J=1.6Hz), 8.82 (1H, brt, J=5.6Hz) 

Example 245 

2-(4-Carboxypiperidino)-4-(3,4-methylenedioxybenzyl)amino-6-carbamoylquinazoline 



molecular formula; CggH^NgOg (449) 

• yie!d(%);6 

m.p.(°C); 180-182 (dec.) 
. Mass; 450 (M+1) 

• NMR8(DMSO-d 6 ); 

1.39 (2H, m), 1.81 (2H, m), 2.48 (1H, m), 2.99 (2H, m) ( 4.55 (2H, d, J=5.6Hz), 4.62 (2H, m), 5.93 (2H, s), 
6.81 (1 H, d, J=7.6Hz), 6.85 (1 H, dd, J=7.6Hz, 1 .6Hz), 6.95 (1 H, d, J=1 .6Hz), 7.20 (1 H, d, J=8.8Hz), 7.27 (1 H, br), 
7.71 (1H, br), 7.92 (1H, dd, J=8.8Hz, 2.0Hz), 8.57 (1H, d, J=2.0Hz), 8.59 (1H, brt, J=5.6Hz), 12.09 (1H, br) 



[0450] 




COOK 
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Example 247 

2-BenzyloxymethyM-(3 t 4-methylenedioxybenzyl)amino-6-methoxyquinazoline 
[0451] 




[0452] 0.74 g (2.4 mmol) of the 2-benzyloxymethyl-4-chloro-6-methoxyqutnazoline prepared in Example 246, 0.55 
g (3.6 mmol) of piperonylamine and 0.50 g of sodium carbonate were mixed with 20 ml of isopropyl alcohol. The 
obtained mixture was heated under reflux. After 6 hours, the reaction mixture was distilled under a reduced pressure 
to remove the solvent and the residue was purified by silica gel column chromatography (ethyl acetate/n-hexane) and 
recrystallized from chloroform/n-hexane to give 1 .01 g of the title compound as a yellow crystal. 

molecular formula; C 2 5H23N 3 0 4 

yield(%); quantitative 
. m.p. (°C) ; 158 ~ 159 
. NMRSfCDCy; 

3.91 (3H, s), 4.69 (2H, s), 4.77 (2H, s), 4.79 (2H, d, J=5.6Hz), 5.94 (2H, s), 6.77 (1 H, d, J=7.6Hz), 6.90 (1 H, 
dd, J=7.6Hz, 1 .6Hz), 6.94 (1 H, d, J=1 .6Hz), 7.1 0 (1 H, brs), 7.25 - 7.35 (5H, m), 7.41 - 7.44 (2H, m), 7.81 (1 H, 
d, J=9.2Hz) 

Examples 281 to 291 

[0453] The following compounds were prepared in a similar manner to those of Examples 88 to 94. 
Example 281 

2>(4-Carboxypiperidino)-4-(3,5-dichloro-4-methoxybenzylamino)-6-cyanoquinazoline 
[0454] 




molecular formula; C23H2iCI 2 N 5 03 

- yield(%);98 

- m.p.(°C); 255 ~ 256 (dec.) 
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. Mass m/e; 486 (M+1) + 
. NMR 5 (DMSO-d 6 ) : 

1 .36(2H, brm), 1 .80(2H, brm), 2.52(1 H, m), 3.03(2H,m), 3.78(3H, s) 4.59(2H,d,J=6.0Hz), 4.59(2H, brm), 7.29 
(1H, d, J=8.8Hz), 7.50(2H,s), 7.75(1 H, dd, J=8.8Hz, 1 .6Hz), 8.53(1 H. d, J=1.6Hz), 8.85(1 H, brt, J=6.0Hz). 12.18 
(1H, brs) 

Example 284 

2-(4-Carboxypiperidino)-4-(3 > 4-dihydroxybenzyl)amino-6-chloroquinazoline 



molecular formula; C 2 iH 2 iCIN 4 0 4 
. yield(%); 95 

m.p. (°C) ; 216-218 (dec.) 
- Mass m/e; 429 (MH + ) 
. NMR5(DMSO-d 6 ) ; 

1.38-1.47(2H. m), 1 .80-1 ,84(2H, m), 2. 44-2. 49(1 H, m). 2.93-3.00(2H,m), 4. 48(2H, d, J=5. 6Hz), 4, 
57-4. 61 (2H, m), 6.60-6.65(2H,m), 6.74(1 H, d, J=1.6Hz), 7.24(1 H, d, J=8.8Hz), 7.46(1 H, dd, J=8.8Hz, 2.0Hz), 
8.15(1 H, d, J=2.0Hz), 8. 48(1 H, brs), 8.675(1 H, s), 8.75(1 H, s), 12.14(1 H, brs) 

Example 292 

2-(6-Nitroxyhexyloxy)-4-(3 t 4-methylenedioxybenzyl)amino-6-chloroquinazoline 



[0457] 860 mg of 2-(6-hydroxyhexyloxy)-4-(3 > 4-methylenedioxybenzyl)amino-6-chloroquinazoline was dissolved in 
15 ml of pyridine, followed by the addition of 570 mg of methyl chloride under cooling with ice. The obtained mixture 
was stirred for 1 0 hours, followed by the addition of water. The resulting mixture was extracted with ethyl acetate. The 
ethyl acetate layer was dried and concentrated to give 1 .2 g of crude 2-(6-tosyloxyhexyloxy)-4-(3,4-methylenedioxy- 
benzyl)amino-6-chloroquinazoline. 

[0458] 3 g of sodium iodide and 30 ml of dimethylformamide were added to the crude product. The obtained mixture 
was maintained at 60°C by heating for one hour, followed by the addition of water. The resulting mixture was extracted 



[0455] 




[0456] 
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with ethyl acetate. The organic layer was washed with an aqueous solution of sodium chloride, dried and concentrated. 
The residue was purified by silica gel column chromatography to give 450 mg of 2-(6-iodohexyloxy)-4-(3,4-methylen- 
edioxybenzyl)amino-6-chloroquinazoline. 

[0459] 410 mg of the 2-(6-iodohexyloxy)-4-(3 I 4-methylenedioxybenzyl)amino-6-chloroquina2oline was suspended 
in 15 ml of acetonitrile, followed by the addition of 900 mg of silver nitrate. The obtained mixture was maintained at 
60°C by heating for one hour, followed by the addition of water and ethyl acetate. The resulting mixture was filtered 
through Celite to remove insolubles. The organic layer was recovered, dried and subjected to silica gel column chro- 
matography to give 340 mg of the title compound. 

molecular formula; CggHgaCirs^Og (474.5) 
. yield(%);95 
. m.p.(°C); 121 ~ 122 
. Mass; 475 (MH + ) 
. NMR 5 (CDCI3) ; 

1.42 ~ 1.59 (4H, m), 1.70 - 1.89 (4H, m), 4.43 (4H, q, J=6.8Hz), 4.73 (2H, d, J=4.4Hz), 5.95 (2H, s), 6.28 
(1 H, br), 6.77 (1 H, d, J=8.0Hz), 6.83 (1 H, d, J=8.0Hz), 6.85 (1 H, s), 7.54 (1 H, d, J=8.8Hz), 7.58 (1 H, d, J=8.8Hz), 
7.66 (1H,s) 

Example 293 

Sodium 2-(3-sulfoxypropoxy)-4-(3 > 4-methylenedioxybenzyl)amino-6-chloroquinazoline 
[0460] 




[0461] 1 g of 2-(3-hydroxypropoxy)-4-(3,4-methy!enedioxybenzyl)amino-6-chloroquinazoline and 540 mg of sulfur 
trioxideArimethylamine complex were suspended in 10 ml of pyridine. The obtained suspension was stirred at room 
temperature overnight, followed by the addition of ethyl acetate. The crystals thus precipitated were recovered by 
filtration, suspended in methanol and dissolved therein by the addition of 1 N sodium hydroxide. Ether was added to 
the obtained solution to precipitate crystals. The crystals were recovered by filtration, whereby 400 mg (32%) of the 
title compound was obtained. 

molecular formula; C 19 H 17 CIN 3 Na0 7 S (489.5) 
. yield(%);32 
. m.p.(°C); 190- 192 (dec.) 
. Mass; 490 (MH + ) 
. NMR5(DMSO-d 6 ) ; 

1 .90 - 1 .95 (2H, m), 3.82 (2H, t, J=6.4Hz), 4.28 (2H, t, J=6.8Hz), 4.61 (2H, d, J=5.6Hz), 5.95 (2H, s), 6.84 
(2H, s), 6.98 (1H, s), 7.50 (1H, d, J=8.8Hz), 7.64 (1H, dd, J=8.8Hz, 2.4Hz), 8.84 (1H, d, J=2.4Hz), 8.79 (1H, t, 
J=1.6Hz) 



147 



EP 0 607 439 B1 

Example 300 

2-(4'Cyanopiperidino)-4-(3 t 4-methylenedioxybenzyl)amino-6'Chloroquinazoline 
5 [0462] 



10 



15 




20 [0463] 75 ml of thionyl chloride and 150 ml of acetonltrile were added to 3.8 g (0.0086 mol) of 2-(4-carbamoylpipe- 
ridino)-4-(3,4-methylenedioxyben2yl)amino-6-chloroquinazoline. The mixture thus obtained was heated under reflux 
for one hour. The reaction mixture was distilled under a reduced pressure to remove the solvent. A saturated aqueous 
solution of sodium hydrogencarbonate and triethylamine were added to the residue and the resultant mixture was 
etracted with ethyl acetate. The organic layer was washed with a saturated aqueous solution of sodium chloride, dried 

25 over anhydrous magnesium sulfate, filtered and distilled under a reduced pressure to remove the solvent. The obtained 
residue was purified by a silica gel column chromatography (ethyl acetate-n-hexane) and recrystallized from chloro- 
form-n-hexane to give 3.1 g of the title compound. 

molecular formula; C22H20 c|N 5 O 2 
30 . yield(%);85 

• m.p.(°C); 169-170 

. NMR8(CDCl3); 

1.88 (2H,m), 1.95 (2H, m), 2.87 (1H, m), 3.73 (2H, m), 4.25 (2H, m), 4.67 (2H, d, J=5.6Hz), 5.65 (1H, t, 
J=5.6Hz), 5.97 (2H, s), 6.79 (1H, d, J=8.0Hz), 6.84 ((1H, dd, J=8.0Hz, 1.6Hz), 6.87 (1H, d, J=1.6Hz), 7.39 (1H, d, 
35 J=8.8Hz), 7.44 (1 H, d, J=2.4Hz). 7.46 (1 H, dd, J=8.8Hz, 2.4Hz) 

Example 301 

2-[4-(1H-tetrazoh5-yl)piperidiono]-4>(3,4-methylenedioxybenzyl)amino-6-chloroquinazoline hydrochloride 
40 " ' 

[0464] 



45 



50 




[0465] 1 0 ml of toluene was added to a mixture comprising 0.50 g (0.001 2 mol) of 2-(4-cyanopiperidino)-4-(3,4-meth- 
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ylenedioxybenzyl)amino-6-chloroquinazoline and 0.50 g (0.0024 mol) of trimethyl stannylazide. The mixture thus ob- 
tained was heated under reflux for two days. The reaction mixture was distilled under a reduced pressure to remove 
the solvent. The residue was suspended in 10 ml of ethanol, followed by the addition of 10 ml of 1N hydrochloric acid. 
The mixture thus obtained was stirred at room temperature for several hours. The mixture was filtered to recover the 
5 crystal. The crystal was washed with water and air-dried to give 0.60 g of the title compound. 

molecular formula; C^H^CINqO^HCI 
yield(%); quantitative 
. m.p.(°C);212~214 
10 . Mass m/e; 465 (M+1 ) + 
• NMR5(DMSO-d 6 ) ; 

1.80 (2H,m), 2.17 (2H, m), 3.45 (2H, m), 4.62 (2H, m), 4.69 (2H, d, J=5.6Hz), 5.97 (2H, s), 6.86 (1H, d, 
J=7.6Hz), 6.91 ((1H, dd t J=7.6Hz, 1.6Hz), 7.01 (1H, d, J=1.6Hz), 7.84 (1H, dd, J=8.8Hz, 1.6Hz), 7.88 (1H, d, 
J=8.8Hz), 8.51 (1H, d, J=1.6Hz), 10.13 (1H, brs), 12.28 (1H, brs) 

is 

Example 302 

2-(1H-tetrazol-5-yi)-4-(3 > 4-methylenedioxybenzyl)amino-6-chloroquinazoline hydrochloride 
20 [0466] 



25 



30 




[0467] The title compound was prepared in a similar manner to that of Example 301 . 

molecular formula; C 17 H 12 CIN 7 0 2 »HCI 
. yield(%); 37 
40 . m.p.(°C); 201 ~ 204 (dec.) 
Mass m/e; 382 (MH)+ 
• NMR5(DMSO-d 6 ); 

4.90 (2H, d, J=5.6Hz), 5.97 (2H, s), 6.87 (1H, d, J=8.0Hz), 6.98 ((1H, dd, J=8.0Hz, 2.0Hz), 7.11 (1H, d, 
J=2.0Hz), 7.92 - 7.94 (2H, m), 8.60 (1H, d, J=1 .6Hz), 9.53 (1H, brs) 

45 

Examples 303 to 41 0 

[0468] The following compounds were each prepared by any method described above. 
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Example 303 

2-Chloro^-(3,4^ethytenedioxybenzyl)amino-6-methoxy-7-cyclopentyloxyquinazoline 
[0469] 




molecular formula; C22H22CIN3O4 
. yield(%);88 
. m.p.(°C); 176-177 

Mass; 428 (M+1)+ 
. NMR8(CDCI 3 ) ; 

1.64 (2H, m), 1.82 (2H t m), 1 .93 (2H, m), 2.02 (2H, m), 3.90 (3H, s), 4.74 (2H, d, J=5.6Hz), 4.85 (1H, m), 
5.72 (1H, t, J=5.6Hz) t 5.96 (2H, s), 6.79 (1H, d, J=7.6Hz), 6.79 ((1H, s), 6.87 (1H, dd, J=7.6Hz, 1 .6Hz), 6.90 (1H, 
d, J=1.6Hz), 7.11 (1H, s) 
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Claims 

1. A nitrogenous heterocyclic compound represented by the following general formula (1) or a pharmacologically 
acceptable salt thereof: 



R 1 R 6 




R 1 , R 2 , R 3 and R 4 , which may be the same or different from one another, represent H, halogen, -C=N, C v8 - 
alkyl or C^a-hydroxyalkyl (in both of which a terminal C-atom may be replaced by -ON0 2 
or -S0 3 X, with X = H, Na or K), acylamino (wherein one or two acyl groups are bonded to 
the N-atom selected from aliphatic C^g-acyl, benzoyl, toluoyl, naphtoyl, furoyl, nicotinoyl 
and isonicotinoyl), optionally protected carboxyl, C^g-alkoxy, 

a group -S(=0) n -R 7 , wherein R 7 is C^-alkyl (wherein a terminal C-atom may be replaced 
by -ON0 2 or -S0 3 X, with X = H, Na or K), and n = 0,1 or 2, 

or two of R 1 , R 2 , R 3 and R 4 may together form methyl en edioxy, ethyl en edioxy or a phenyl 
ring; 

R5 is H, halogen, -OH, hydrazino, C 1 . 8 -alkyl ) C^g-hydroxyalkyl, C 2 . 8 -alkenyl, optionally protect- 

ed carboxyl-C^Q-alkyl or carboxyl-C 2 _ 8 -alkenyl (in each carboxyl-C^-alkyloxy group 
(wherein in the alkyl moiety a terminal C-atom may be replaced by -ONO z or -S0 3 X, with X 
= H, Na or K), 

a group -NR 11 R 12 (wherein R 11 and R 12 , which may be the same or different from each 
other, each represent H, C^-alkyl, C-, ^-hydroxy alky I, C 1 . 8 -aminoalkyl optionally protected 
carboxyl-C 1 ^-alkyl, or (C^-alkylJcarbamoyl (in each of which a terminal C-atom of the alkyl 
moiety may be replaced by -ON0 2 or-S0 3 X, with X = H, Na or K), 1 ,3-benzoxolylalkyl or 
1 ,4-benzdioxylalkyl, 

or R 11 and R 12 , together with the nitrogen to which they are bonded, can form a ring which 
may contain another nitrogen or oxygen, and which may optionally be substituted with one 
or two substituents selected from optionally protected -OH, -C=N, halogen, C^-alkyl, C^- 
alkoxy, optionally protected carboxyl, C^-hydroxyalkyl, carboxyl-C^-alkyl or tetrazolyl; 

R6 is a group of the formula 



N— (CH2) r — \ Q 



wherein R 19 is H, C^-alkyl, C 1 ^-hydroxy alky I, C^ g-alkoxy-C^-alkyl, optionally protected 
carboxyl-C^-alkyl (in each of which a terminal C-atom of the alkyl moiety may be replaced 
by -ON0 2 or -S0 3 X, with X = H, Na or K) or an acyl group selected from aliphatic C^-acyl, 
benzoyl, toluoyl, naphtoyl, furoyl, nicotinoyl and isonicotinoyl; 

of which a terminal C-atom of the alkyl or alkenyl moiety may be replaced by -ON0 2 or 
-SO a X, with X = H, Na or K), optionally protected carboxyl, or C^-alkoxy, 
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a group -S(=0) m -R 8 , wherein R 8 is C^-alkyl (wherein a terminal C-atom may be replaced 
by -ON0 2 or -S0 3 X, with X = H, Na or K), and m = 0, 1 or 2, 

a group -0-R 9 ,wherein R 9 is optionally protected C-,. 8 -hydroxyalkyl orcarboxy-C^g-alkyl (in 
each of which a terminal C-atom may be replaced by -ON0 2 or-S0 3 X, with X = H, Na or K), 
or benzyl which may optionally be substituted with -OH, nitro, halogen, C^-alkyl, C^- 
alkoxy, optionally protected carboxyl, C 1 ^-hydroxy alky I, carboxyl-C^-alkyl or tetrazolyl, 
a phenyl group substituted with a group R 23 , R 23 is -OH, or C 1 . 8 -alkyl, C^-hydroxyalkyl or 
C^e-hydroxyalkyloxy (in each of which a terminal C-atom may be replaced by -ON0 2 or 
-S0 3 X, with X = H, Na or K), or Cj.g-alkoxy, 

a 5- to 7-membered monocyclic or condensed heteroaryl group containing one or two O-, 
N-, orS-atom(s) as heteroatom(s) or a 1,3-benzdioxolyl, 1 ,4-benzdioxyl, 1 ,3-benzdioxoly- 
lalkyl or 1 ,4-benzdioxylalky( group, which each may optionally be substituted with -OH, nitro, 
halogen, C^-alkyl, C^-alkoxy, optionally protected carboxyl, C^-hydroxyalkyl, car- 
boxyl -C^-alky I or tetrazolyl, 

a group -C(R 24 )=0 or -C(R 24 )=N-R 10 , wherein R 24 is H or C^-alkyl (wherein in the alkyl 
moiety a terminal C-atom may be replaced by -ONO z or -S0 3 X, with X = H, Na or K) and 
R 10 is -OH or an optionally protected R 20 , R 21 and R 22 , which may be the same or different 
each represent H, halogen, -OH, -N0 2 , amino, C^-alkyl, C^-alkoxy-C^g-alkyl, C 2 _ 8 -alke- 
n y! C^g-alkylsulfonylamino, hydroxy imino-C^g-alkyl, mono- or di-MC^-alkylJoxycarbonyl) 
amino, (C 1 . B -alkyl)oxycarbonyloxy (in each of which a terminal C-atom of the alkyl or alkenyl 
moiety may be replaced by -ON0 2 or -S0 3 X, with X = H, Na or K) or C^-alkoxy, 
an acyl group selected from aliphatic C 1 . 5 -acyl, benzoyl, toluoyl, naphtoyl, furoyl, nicotinoyl 
and isonicotinoyl; an acylamino group, wherein one or two acyl groups as defined above 
are bonded to the N-atom of the amino group, 

a 5- to 7-membered monocyclic or condensed heteroaryl group containing one or two O-, 
N-, or S-atom(s) as heteroatom(s), which may optionally be substituted with -OH, nitro, hal- 
ogen, C^-alkyl, C^-alkoxy, optionally protected carboxyl, C-^-hydroxyalkyl, car- 
boxy l-C,_ 4 -alky I or tetrazolyl, 

or two of R 20 , R 21 and R 22 , together with the carbon atoms to which they are bonded, may 
form a saturated or unsaturated ring which may contain one or two heteroatom(s) independ- 
ently selected from O and N, or an S-atom, 
and r is 0 or an integer of 1 to 8. 

2. Compound according to claim 1 , wherein R 1 , R 2 , R 3 and R 4 which may be the same or different from one another, 
represent H, -C^N, halogen or C^-alkyl. 

3. Compound according to claim 1 or 2, wherein one of R 1 , R 2 , R 3 and R 4 is -C=N, chlorine or a methoxy group. 

4. Compound according to any of the claims 1 to 3, wherein R 2 is -C=N. 

5. Compound according to any of the claims 1 to 3, wherein R 2 is a halogen atom. 

6. Compound according to claim 5, wherein R 2 is chlorine. 

7. Compound according to claim 1 , wherein R 2 is a C^g-alkoxy group. 

8. Compound according to claim 7, wherein R 2 is methoxy. 

9. Compound according to any of the previous claims, wherein R 5 is a group of the formula -NR 11 R 12 

10. Compound according to claim 9, wherein R 5 is a group of the formula 




EP 0 607 439 B1 

wherein R 60 is selected from optionally protected OH, -C^N, halogen, C^-alkyl, C^-alkoxy, optionally protected 
carboxyl, C-^-hydroxyaikyl, carboxyl-C^-alkyl and tetrazolyl. 

11. Compound according to claim 10, wherein R 5 is a group of the formula 




wherein R 61 is an optionally protected carboxyl group or tetrazolyl. 
12. Compound according to claim 9, wherein R 5 is a group of the formula 



CH 3 

-N (CH 2 ) U R ( 



61 



wherein R 61 is an optionally protected carboxyl group, and u = 3 or 4. 
13. Compound according to any of the previous claims, wherein R 6 is a group of the formula 



-NHCH2 




14. Compound according to any of the claims 1 to 12, wherein R 6 is a group of the formula 



-NHCH 2 




OCH3 



15. Compound or pharmacologically acceptable salt thereof according to claim 1 selected from 




COOH 
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Ni 




COOH 



OCH 3 



CI 



and 



NC. 




N N(CH2) U -R 61 



wherein u = 3 or 4 and R 61 is optionally protected carboxyl. 

16. Pharmaceutical composition comprising as the active ingredient an effective amount of a compound and/or a 
pharmacologically acceptable salt thereof according to any of claims 1 to 15. 

17. Use of a compound and/or a pharmacologically acceptable salt thereof according to any of claims 1 to 15 for the 
production of a pharmaceutical composition effective as preventive or therapeutic agent for diseases against which 
a phosphodiesterase-inhibitory action is efficacious. 

18. Use according to claim 17, wherein the phosphodiesterase-inhibitory action is a cyclic-GMP phosphodiesterase- 
inhibitory action. 

19. Use according to claim 17 or 18, wherein the disease is selected from ischemic heart diseases, angina pectoris, 
hypertension, heart failure, and asthma. 



Patentansprttche 

1 . Stickstoffhaltige heterocyclische Verbindung der folgenden allgemeinen Formel (1 ) Oder ein pharmakologisch an- 
nehmbares Salz davon: 
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R 1 , R 2 , R 3 undR 4 , die identisch oder voneinander verschieden sein konnen, reprasentieren H, Halogen, -C=N, 
C-i-8-Alkyl Oder C, ^-Hydroxy alky I (in beiden kann ein terminales C-Atom durch -ON0 2 oder -S0 3 X ausge- 
tauscht sein, wobei X = H, Na oder K ist) t Acylamino (worin ein Oder zwei Acylgruppen an das N-Atom gebun- 
den sind, ausgewahlt aus aliphatischem C V5 -Acyl, Benzoyl, Toluoyl, Naphthoyl, Furoyl, Nicotinoyl und Isoni- 
5 cotinoyl), gegebenenfalls geschutztes Carboxyl, C^-Alkoxy, 

eine Gruppe -S(=0) n -R 7 , worin R 7 C^-Alkyl darstellt (worin ein terminales C-Atom ersetzt sein kann durch 
-ON0 2 oder -S0 3 X, wobei X = H t Na oder K ist) und n = 0, 1 oder 2, 

oder zwei von R 1 , R 2 , R 3 und R 4 konnen miteinander Methylendioxy, Ethylendioxy oder einen Phenylring 
bilden; 

R 5 ist H, Halogen, -OH, Hydrazino, C^-Alkyl, C 1 . 8 -Hydroxyalkyl, C 2 . 8 -Alkenyl, gegebenenfalls geschutztes 
Carboxyl-C^-alkyl oder Carboxyl-C 2 . 8 -alkenyl (worin ein terminales C-Atom der Alkyl- oder Alkenyleinheit 
ersetzt sein kann durch -OIM0 2 oder -S0 3 X, wobei X = H, Na oder K ist), gegebenenfalls geschutztes Carboxyl 
oder C 1 . 8 -Alkoxy, 

eine Gruppe -S(=0) m -R 8 , worin R 8 C^-Alky! ist (worin ein terminales C-Atom durch -ON0 2 oder -S0 3 X ersetzt 
sein kann, wobei X = H, Na oder K ist) und m = 0,1 oder 2, 

eine Gruppe -O-R 9 , worin R 9 gegebenenfalls geschutztes C^-Hydroxyalkyl oder Carboxy-C^-alkyl ist (worin 
jeweils ein terminales C-Atom durch -ON0 2 oder -S0 3 X ersetzt sein kann, wobei X = H, Na oder K ist), oder 
Benzyl, das gegebenenfalls substituiert sein kann mit -OH, Nitro, Halogen, C^-Alkyl, C^-Alkoxy, gegebe- 
nenfalls geschiitztem Carboxyl, C^-Hydroxyalkyl, Carboxyl-C^-alkyl oder Tetrazolyl, 
eine Phenylgruppe, die mit einer Gruppe R 23 substituiert ist, R 23 ist -OH oder C 1 . 8 -Alkyl, C^-Hydroxyalkyl 
oder C^Q-Hydroxyalkyloxy (worin jeweils ein terminales C-Atom ersetzt sein kann durch -ON0 2 oder -S0 3 X, 
wobei X = H, Na oder K ist) oder C-,. 8 -Alkoxy, 

eine 5- bis 7-gliedrige monocyclische oder kondensierte Heteroarylgruppe, die ein oder zwei O-, N- oder S- 
Atom(e) als Heteroatom(e) enthalt oder eine 1 ,3-Benzdioxolyl-, 1 ,4-Benzdioxyl-, 1 ,3-Benzdioxolylalkyl- oder 
1 ,4-BenzdioxylaIkyl-Gruppe, die jeweils gegebenenfalls substituiert sein kann mit -OH, Nitro, Halogen, C^- 
Alkyl, C^-Alkoxy, gegebenenfalls geschiitztem Carboxyl, C^-Hydroxyalkyl, Carboxyl-C^-alkyl oder Tetra- 
zolyl, 

eine Gruppe -C(R 24 )=0 oder -C(R 24 )-N-R 10 , worin R 24 H oder C^-Alkyl ist (worin in der Alkyleinheit ein ter- 
minales C-Atom durch -ON0 2 oder -SO a X ersetzt sein kann, wobei X = H, Na oder K ist), und R 10 ist -OH 
oder eine gegebenenfalls geschutzte Carboxyl-C^a-alkyloxy-Gruppe (worin in der Alkyleinheit ein terminales 
C-Atom ersetzt sein kann durch -ON0 2 oder -S0 3 X, wobei X = H, Na oder K ist), 

eine Gruppe -NR 11 R 12 (worin R 11 und R 12 die identisch oder voneinander verschieden sein konnen, jeweils 
H, C^Q-Alkyl, C 1 . 8 -Hydroxyalkyl, C^-Aminoalkyl, gegebenenfalls geschutztes Carboxyl-C^-alkyl oder (C^q- 
Alkyl)carbamoyl reprasentieren (worin jeweils ein terminales C-Atom der Alkyleinheit durch -ON0 2 oder-S0 3 X 
ersetzt sein kann, wobei X = H, Na oder K ist), 1 ,3-Benzoxolylalkyl oder 1 ,4-Benzdioxylalkyl, 
oder R 11 und R 12 konnen zusammen mit dem Stickstoff, an den sie gebunden sind, einen Ring bilden, der 
einen weiteren Stickstoff oder Sauerstoff enthalten kann, und der gegebenenfalls mit einem oder zwei Sub- 
stituenten substituiert sein kann, ausgewahlt aus gegebenenfalls geschutztem -OH, -C^N, Halogen, C^ 4 - 
Alkyl, C^-Alkoxy, gegebenenfalls geschutztem Carboxy, C^-Hydroxyalkyl, Carboxyl-C^-alkyl oder Tetra- 
zolyl; 

R 6 ist eine Gruppe der Formel 



so 




worin R 19 H, C^-Alkyl, C^-Hydroxyalkyl, Cj.g-Alkoxy-C^-alkyl, gegebenenfalls geschutztes Carboxyl-C.,^- 
alkyl (worin jeweils das terminale C-Atom der Alkyleinheit durch -ONO s oder -S0 3 X ersetzt sein kann, wobei 
55 X = H, Na oder K ist) ist, oder eine Acylgruppe, ausgewahlt aus aliphatischem C V5 -Acyl, Benzoyl, Toluoyl, 

Naphthoyl, Furoyl, Nicotinoyl und Isonicotinoyl; 

R 20 , R 21 und R 22 , die identisch oder voneinander verschieden sein konnen, reprasentieren jeweils H, Halogen, 
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-OH, -N0 2 , Amino, C^-Alkyl, C 1 . 2 -Alkoxy-C 1 . 8 -alkyl l C 2 _ 8 -Alkenyl, C^-Alkylsulfonylamino, Hydroxyimi- 
no-C^g-alkyl, Mono- Oder D i-((C 1 . 8 -alkyl)oxycarbonyl)am in 0,(0^- Alky l)oxycarbonyloxy (worin jeweils das 
terminate C-Atom der Alkyl- Oder Alkenyleinheit durch -ON0 2 Oder -SO3X ersetzt sein kann, wobei X= H, Na 
Oder K ist) Oder C^-Alkoxy, 

eine Acylgruppe, ausgewahttaus aliphatischem C 1 . 5 -Acyl, Benzoyl, Toluoyl, Naphthoyl, Furoyl, Nicotinoyl und 
Isonicotinoyl; eine Acylaminogruppe, worin ein oder zwei Acylgruppen wie oben definiert an das N-Atom der 
Aminogruppe gebunden sind, 

eine 5- bis 7-gliedrige monocyclische Oder kondensierte Heteroarylgruppe, die ein Oder zwei O-, N- oder S- 
Atom(e) als Heteroatom(e) enthalt, und die gegebenenfalls substituiert sein kann mit -OH, Nitro, Halogen, 
C^-Alkyl, C^-Alkoxy, gegebenenfalls geschutztem Carboxyl, C^-Hydroxyalkyl, Carboxyl-C^-alkyl oder 
Tetrazolyl, 

oder zwei von R 20 , R 21 und R 22 konnen zusammen mit den Kohlenstoffatomen, an die sie gebunden sind, 
einen gesattigten oder ungesattigten Ring bilden, der ein oder zwei Heteroatom(e), unabhangig ausgewahlt 
aus O und N, oder ein S-Atom enthatten kann, 
und r ist 0 oder eine ganze Zahl von 1 bis 8. 

2. Verbindung gemass Anspruch 1 , worin R 1 , R 2 , R 3 und R 4 , die identisch odervoneinanderverschieden sein konnen, 
H, -C=N, Halogen oder C,. 8 -Alkyl reprasentieren. 

3. Verbindung gemass Anspruch 1 oder 2, worin eines von R 1 , R 2 , R 3 und R 4 -C«N, Chlor oder eine Methoxygruppe 

ist. 

4. Verbindung gemass mindestens einem der Anspruche 1 bis 3, worin R 2 -C=N ist. 

5. Verbindung gemass mindestens einem der Anspruche 1 bis 3, worin R 2 ein Halogenatom ist. 

6. Verbindung gemass Anspruch 5, worin R 2 Chlor ist. 

7. Verbindung gemass Anspruch 1 , worin R 2 eine C 1 . 8 -Alkoxygruppe ist. 

8. Verbindung gemass Anspruch 7, worin R 2 Methoxy ist. 

9. Verbindung gemass mindestens einem der vorhergehenden Anspruche, worin R 5 eine Gruppe der Formel 
-NR 11 R 12 ist. 

10. Verbindung gemass Anspruch 9, worin R 5 eine Gruppe der Formel 



ist, worin R 60 ausgewahlt ist aus gegebenenfalls geschutztem -OH, -C=N, Halogen, C^-Alkyl, C-^-Alkoxy, ge- 
gebenenfalls geschutztem Carboxyl, C^-Hydroxyalkyl, Carboxyl-C^^AIkyl und Tetrazolyl. 

11. Verbindung gemass Anspruch 10, worin R 5 eine Gruppe der Formel 





ist, worin R 61 eine gegebenenfalls geschutzte Carboxylgruppe oder Tetrazolyl ist. 



12. Verbindung gemass Anspruch 9, worin R 5 eine Gruppe der Formel 
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CH 3 

— N— (CHz)— R 61 



ist, worin R 61 eine gegebenenfalls geschutzte Carboxylgruppe und u = 3 oder 4 ist. 

13. Verbindung gemass mindestens einem der vorhergehenden Anspruche, worin R 6 eine Gruppe derfolgenden For- 
me! darstellt: 



— NHCH 2 




14. Verbindung gemass mindestens einem der Anspruche 1 bis 12, worin R 6 eine Gruppe derfolgenden Formel dar- 
stellt: 



-NHCrt 



15. Verbindung oder pharmakologisch annehmbares Salz davon gemass Anspruch 1, ausgewahlt aus 




COOH 




COOH 
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NC 




N N(CH 2 )u — R 



,61 



worin u = 3 oder 4 und R 61 gegebenenfalls geschutztes Carboxyl ist. 

16. Pharmazeutische Zusammensetzung, die als aktiven Bestandteil eine wirksame Menge einer Verbindung und/ 
Oder eines pharmakologisch annehmbaren Salzes davon gemass mindestens einem der Ansp ruche 1 bis 15 um- 



17. Verwendung einer Verbindung und/oder eines pharmakologisch annehmbaren Salzes davon gemass mindestens 
einem der Anspruche 1 bis 15 zur Herstellung einer pharmazeutischen Zusammensetzung, die wirksam ist ais 
preventives odertherapeutisches Mittel gegen Krankheiten, gegen die eine Phosphodiesterase-inhibitorische Wir- 
kung wirksam ist. 

18. Verwendung gemass Anspruch 17, worin die Phosphodiesterase-inhibitorische Wirkung eine cyclische GMP- 
Phosphodiesterase-inhibitorische Wirkung wirksam ist. 

19. Verwendung gemass Anspruch 17 oder 18, worin die Erkrankung ausgewahtt ist aus ischamischen Herzerkran- 
kungen, Angina pectoris, Hochdruck, Herzversagen und Asthma. 



Revendi cat ions 

1 . Compose heterocyclique azote represents par la formule g6nerale (1 ) suivante ou sel pharmacologiquement ac- 
ceptable de celui-ci : 



R 1 , R 2 , R 3 et R 4 , qui peuvent etre identiques ou drfferents les uns des autres, represented H, halogene, -C=N, 
alkyle en C^q ou hydroxyalkyle en C-j.g (dans Tun et I'autre desquels un atome C terminal peut etre remplace 
par -ON0 2 ou -S0 3 X, avec X = H, Na ou K), acylamino (ou un ou deux groupes acyle sont lies a I'atome N 
choisis parmi acyle en C,. 5 aliphatique, benzoyle, toluoyle, naphtoyle, furoyle, nicotinoyle et isonicotinoyle), 
carboxyle eventuellement protege, alcoxy en C,_ 8 , 

un groupe -S(=0) n -R 7 ou R 7 est alkyle en C^. Q (ou un atome C terminal peut dtre remplace par -ON0 2 ou 
-S0 3 X, avec X = H, Na ou K), et n = 0, 1 ou 2, 

ou bien, parmi R 1 , R 2 , R 3 et R 4 , deux peuvent former ensemble methylenedioxy, ethylenedioxy ou un cycle 
ph6nyle ; 

R 5 est H, halogene, -OH, hydrazino, alkyle en C^. Qt hydroxyalkyle en C^q, alcenyle en C 2 . 8 , carboxy-alkyle 
en C t . 8 ou carboxy-alcenyle en C 2 . 8 eventuellement protege (dans chacun desquels un atome C terminal de 
I'entite alkyle ou alcenyle peut etre remplace par -ON0 2 ou -S0 3 X, avec X = H, Na ou K), carboxyle eventuel- 
lement protege\ ou alcoxy en C v8 , 

un groupe -S(=0) m -R 8 ou R 8 est alkyle en C^q (ou un atome C terminal peut etre remplace par -ON0 2 ou 



fasst. 
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-S0 3 X, avec X = H, Na ou K), et m = 0, 1 ou 2, 

un groupe -O-R 9 ou R 9 est hydroxy alkyle en C^g ou carboxy-alkyle en C^q eventuellement protege (dans 
chacun desquels un atome C terminal peut etre remplace par -ON0 2 ou -S0 3 X t avec X = H, Na ou K), ou 
benzyle qui peut eventuellement etre substitue par -OH, nitro, halogene, alkyle en C,^, alcoxy en C^, car- 
boxyle Eventuellement protege^ hydroxy alkyle en O,^, carboxy-alkyle en C,^ ou tetrazolyle, 
un groupe phenyle substitue par un groupe R 23 , R 23 est -OH ou alkyle en C 1 ^ f hydroxyalkyle en ou 
hydroxyalkyloxy en C A . Q (dans chacun desquels un atome C terminal peut etre remplace par -ON0 2 ou -S0 3 X, 
avec X = H, Na ou K), ou alcoxy en C v8 , 

un groupe heteroaryle monocyclique ou condense a 5 a 7 chamons contenant un ou deux atomes O, N ou S 
comme heteroatome(s) ou un groupe 1 ,3-benzodioxolyle, 1 ,4-benzodioxyle, 1 ,3-benzodioxolylalkyle ou 
1 ,4-benzodioxylalkyle, qui peuvent eventuellement etre substitues chacun par -OH, nitro, halogene, alkyle en 
C-i-4, alcoxy en C,. 4 , carboxyle eventuellement protege, hydroxyalkyle en C w , carboxy-alkyle en ou 
tetrazolyle, 

un groupe -C(R 24 ) =0 ou C(R 24 )=N-R 10 ou R 24 est H ou alkyle en Cj.g (ou, dans I'entite alkyle, un atome C 
terminal peut etre remplace par -ON0 2 ou -S0 3 X, avec X = H, Na ou K) et R 10 est -OH ou un groupe car- 
boxyalkyloxy en C^. Q eventuellement protege (ou, dans I'entite alkyle, un atome C terminal peut etre remplacE 
par -ON0 2 ou -S0 3 X, avec X = H, Na ou K), 

un groupe -NR 11 R 12 (ou R 11 et R 12 , qui peuvent etre identiques ou differents Tun de I'autre, representent 
chacun H, alkyle en C A . Q , hydroxyalkyle en C 1 ^, aminoalkyle en C^, carboxy-alkyle en C-j.g eventuellement 
protege, ou (alkyle en Cj.gjcarbamoyle (dans chacun desquels un atome C terminal de I'entite alkyle peut 
dtre remplace par -ON0 2 ou -S0 3 X, avec X = H, Na ou K), 1 ,3-benzoxolylalkyle ou 1 ,4-benzodioxylalkyle, 
ou bien R 11 et R 12 peuvent former, avec I'azote auquel ils sont lies, un cycle qui peut contenir un autre azote 
ou oxygene, et qui peut eventuellement etre substitue par un ou deux substituants choisis parmi -OH even- 
tuellement protege, -C^N, halogene, alkyle en C,_ 4 , alcoxy en C 1 . 4 , carboxyle Eventuellement protege, hy- 
droxyalkyle en C^, carboxy-alkyle en ou tetrazolyle ; 
R 6 est un groupe de formule 



ou R 19 est H, alkyle en C^, hydroxyalkyle en C^g, alcoxy en C-^-alkyle en C^g, carboxy-alkyle en C^g 
eventuellement protege (dans chacun desquels un atome C terminal de I'entite alkyle peut §tre remplace par 
-ON0 2 ou -S0 3 X, avec X = H, Na ou K) ou un groupe acyle choisi parmi acyle en C-,. 5 aliphatique, benzoyle, 
toluoyle, naphtoyle, furoyle, nicotinoyle et isonicotinoyle ; 

R 20 , R 21 et R 22 , qui peuvent etre identiques ou differents, representent chacun H, halogene, -OH, -N0 2 , amino, 
alkyle en C,_g, alcoxy en C 1 . 2 -alkyle en C^ Q , alcEnyle en C 2 . Q| alkylsulfonylamino en Cj.g, hydroxy im in o-alkyle 
en C^g, mono- ou di-((alkyle en C,_g) oxycarbonyl)amino, (alkyle en C^gjoxycarbonyloxy (dans chacun des- 
quels un atome C terminal de I'entite alkyle ou alcenyle peut dtre remplace par -ON0 2 ou -S0 3 X, avec X = 
H, Na ou K) ou alcoxy en C-j.g, 

un groupe acyle choisi parmi acyle en C^, 5 aliphatique, benzoyle, toluoyle, naphtoyle, furoyle, nicotinoyle et 
isonicotinoyle ; un groupe acylamino, ou un ou deux groupes acyle tels que definisci-dessus sont lies a I'atome 
N du groupe amino, 

un groupe heteroaryle monocyclique ou condense a 5 a 7 chamons contenant un ou deux atomes O, N ou S 
comme heteroatome(s), qui peut eventuellement §tre substitue par -OH, nitro, halogene, alkyle en C^, alcoxy 
en C,^, carboxyle eventuellement protegE, hydroxyalkyle en C-,,4, carboxy-alkyle en ou tetrazolyle, 

ou bien, parmi R 20 , R 21 et R 22 , deux peuvent fonner, avec les atomes de carbone auxquels ils sont lies, un cycle 
sature ou insature qui peut contenir un ou deux heteroatomes choisis independamment parmi O et N, ou un atome 
S, 

et r est 0 ou un entier de 1 a 8. 

ComposE selon la revendication 1 ou R 1 , R 2 , R 3 et R 4 , qui peuvent dtre identiques ou differents les uns des autres, 
representent H, -C«n, halogene ou alkyle en C^g. 
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3. Compose selon la revendication 1 ou 2 ou, parmi R 1 , R 2 , R 3 et R 4 , Tun est -C=N, le chlore ou un groupe methoxy. 

4. Compose selon I'une quelconque des revendications 1 a 3 ou R 2 est -C=N. 

s 5. Compose selon Tune quelconque des revendications 1 a 3 ou R 2 est un atome d'halogene. 

6. Compose selon la revendication 5 ou R 2 est le chlore. 

7. Compose selon la revendication 1 ou R 2 est un groupe alcoxy en C 1 . 8 . 

w 

8. Compose selon la revendication 7 ou R 2 est methoxy. 

9. Compose selon Tune quelconque des revendications precedentes ou R 5 est un groupe de formule -NR 11 R 12 . 
*5 10. Compose selon la revendication 9 ou R 5 est un groupe de formule 



ou R 60 est choisi parmi -OH eventuellement protege, -C=N, halogene, alkyle en C^, alcoxy en C^, carboxyle 
eventuellement protege\ hydroxyalkyle en C^, carboxy-alkyle en et tetrazolyle. 
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11. Compose selon la revendication 10 ou R 5 est un groupe de formule 



30 
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ou R 61 est un groupe carboxyle eventuellement proteg6 ou tetrazolyle. 



12. Compose selon ia revendication 9 ou R 5 est un groupe de formule 



40 
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61 



N— (CH 2 ) U — R 



ou R 61 est un groupe carboxyle eventuellement protege^ et u = 3 ou 4. 
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13. Compose selon Tune quelconque des revendications precedentes ou R 6 est un groupe de formule 
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14. Compose selon Tune quelconque des revendications 1 a 12 ou R 6 est un groupe de formule 
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15. Compose ou sel pharmacologiquement acceptable de celui-ci selon la revendication 1 choisi parmi 



et 




ou u = 3 ou 4 et R 61 est carboxyle eventuellement protege. 

16. Composition pharmaceutique comprenant comme ingredient actif une quantite efficace d'un compose et/ou d'un 
sel pharmacologiquement acceptable de celui-ci selon i'une quelconque des revendications 1 a 15. 

17. Utilisation d'un compose et/ou d'un sel pharmacologiquement acceptable de celui-ci selon Tune quelconque des 
revendications 1 a 15 pour la production d'une composition pharmaceutique efficace comme agent preventif ou 
therapeutique pour les maladies contre lesquelles une action d'inhibition de phosphodiesterase est efficace. 
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18. Utilisation selon la revendication 17 ou Taction d'inhibition de phosphodiesterase est une action d'inhibition de 
GMP cyclique phosphodiesterase. 

19. Utilisation selon la revendication 1 7 ou 1 8 ou la maladie est choisie parmi les cardiopathies ischemiques, i'angine 
5 de poitrine, I'hypertension, I'insuffisance cardiaque et I'asthme. 
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